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With  a view  to  ensure  continuity  in  international  gatherings, 
the  VIII^^^  International  Congress  of  Navigation  held  in  Paris 
in  1900,  resolved  at  its  last  meeting  on  July  30  to  convert  the 
Preliminary  Commission  which  had  been  constituted  at  the 
Brussels  Congress  of  1898,  into  a Permanent  International  Asso- 
ciation of  Navigation  Congresses  with  a head  office  at  Brussels. 

The  IX^h  International  Congress  and  last  of  these  autonomous 
congresses  was  held  at  Dusseldorf  in  1902,  from  June  30  to 
July  5.  In  the  report  which  M.  Rota,  lieutenant  colonel  of  Naval 
Engineers  and  delegate  of  Italy,  submitted  on  that  occasion  to 
his  Government,  allusion  was  made  to  the  possibility  of 
holding  the  Congress  in  Italy  at  Milan  in  1905. 

This  proposal  was  accepted  and  at  a meeting  of  the  Permanent 
Comission,  held  in  Brussels  on  June  8,  1903,  M.  Torri,  inspec- 
teur  superieur  du  Genie  Civil  and  the  aforesaid  M.  Rota  jointly 
^presented,  after  receipt  of  official  instructions  to  that  effect,  the 
. offer  of  the  Italian  government  to  hold  the  Xth  Congress  at 
Milan.  This  proposal  was  accepted  by  the  Permanent  Commis- 
sion. 


The  Italian  delegates  thereupon  proceeded  to  organise  the 
^ local  Commission  and  at  a meeting  of  the  Permanent  Commis- 
sion, held  at  Brussels  on  May  2,  1904,  they  introducedM.Sanjust 
'J,  di  Teulada,  ingenieur  en  chef  du  Genie  Civil  of  Milan,  whom 
>^hey  had  chosen  as  the  general  secretary  of  the  future  Congress. 
They  also  submitted  complete  lists  of  names  for  the  various 
Committees  of  the  Congress  and  suggestions  regarding  the  dates 
of  the  meetings,  the  manner  of  employing  the  time,  excursions 
and  the  subject  matter  of  papers  to  be  considered. 
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Tlio  proposals  of  the  Ilalian  delegaies  were  ar>proved  by  the 
(lommissioM  with  some  amendments  eoncerning  the  questions 
and  coimnunications  to  l)e  flealt  with.  Thenceforth  the  local 
organising  (Commission  entered  upon  its  functions  and  the  suc- 
cess of  the  (Congress  was  assured. 


Patrons  of  the  Coagress  and  Local  Commissions 


Ilis  Majesty  the  King  of  Italy  kindly  accorded  his  gracious 
patronage  of  the  Milan  Congress.  But  Royal  patronage  did  not 
confine  itself  to  honorary  attributions.  His  Majesty  was  good 
enough  to  place  the  Villa  Reale  at  Milan  with  its  dependencies 
and  staff  at  the  disposal  of  the  Organising  Commission  during 
throe  months.  Their  Majesties  the  King  and  Queen  honoured 
the  inaugural  meeting  by  their  presence. 

Italians  are  very  proud  that  their  beloved  sovereigns  should 
have  given  their  official  imprimatur  to  the  work  of  the  Inter- 
national Association  on  the  occasion  of  its  first  congress.  We 
feel  that  we  interpret  the  unanimous  wish  of  all  the  members 
of  the  Congress  in  taking  this  occasion  of  recording  their  grati- 
tude towards  their  Majesties  the  King  and  Queen  of  Italy  for 
their  gracious  attendance  and  for  the  royal  privileges  accorded 
to  the  Congress. 


Reports  and  Communications. 

The  agenda  of  the  Congress,  which  contained  eight  questions 
and  thirteen  communications  covering  the  two  sections  of 
Inland  and  Ocean  Navigation,  was  issued  in  June  1904.  With 
a view  to  obtain  the  best  results,  foreign  delegates  were 
entrusted  by  the  Secretarial  Department  with  the  propaganda 
in  their  respective  countries. 

This  measure  was  a complete  success  as  the  number  of 
reporters  exceeded  all  expectations. 


The  following  table  shows  the  distribution  of  reports  and 
communications  according  to  their  country  of  origin  : 


CLASSIFICATION 

OF  REPORTS 

AND  COMMUNICATIONS 

Papers 

ACCORDING  TO  COUNTRY  OF  ORIGIN 

Italy  : papers 

Italy 

Reueral  reports. 

Germany. 

Great  Britain. 

Austria. 

Belgium. 

Denmark. 

United  States. 

France. 

Netherlands. 

Russia. 

Totals. 

Inland  Navigation  : 

Reports 

3 

4 

4 

1 

5 

2 

— 

2 

5 

1 

2 

29 

Communications  . . . 

3 

5 

5 

1 

1 

2 

— 

2 

— 

— 

3 

22 

Ocean  Navigation  : 

Reports 

10 

4 

5 

3 

— 

— 

1 

1 

4 

- 

2 

30 

Communications  . . . 

10 

6 

5 

1 

— 

3 

- 

6 

6 

— 

1 

36 

Totals  . . . 

26 

19 

19 

6 

6 

7 

1 

11 

15 

1 

8 

117 

The  papers  were  published  in  French,  German  and  English, 
in  accordance  with  the  rule  followed  by  the  organisers  of  the 
Paris  and  Dusseldorf  Congresses. 

All  the  work  relating  to  the  publication  of  the  reports  was 
entrusted  to  the  Secretarial  Department  of  the  Association  at 
Brussels,  and  the  warm  thanks  of  the  local  organising  commis- 
sion are  due  to  the  General  Secretary  M. Alexis  Dufourny,  inge- 
nieur  en  chef  des  Fonts  et  Chaussees  of  Belgium,  for  having,  in 
a relatively  short  space  of  time,  issued  a considerable  number 
of  reports  in  three  languages  in  time  for  distribution  before  the 
opening  of  the  Congress. 

Various  Publications. 

In  accordance  with  the  practice  adopted  at  all  previous  Con- 
gresses, each  member  was  supplied  with  a guide-book  giving 
general  particulars  regarding  the  sections  ; plans  and  other 
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informalion  likely  to  he  of  use  to  meinhers  of  the  Congress 
(luring  the  meetings  were  also  provided. 

ddie  Ministry  of  l^uhlic  Woi'ks  and  the  Ministry  of  Marine  of 
Italy  who  initiated  the  Congress,  took  the  necessary  steps  to 
ensure  a successful  meeting  and  were  good  enough  to  present 
meird)crs  of  the  Congress  with  certain  publications  as  a 
memento  of  a meeting  which  had  been  desired  for  so  long  by  all 
Italian  ex^perts  on  navigation  (juestions. 

The  Ministry  of  Public  Works  presented  two  volumes  : the 
first  containing  photo  engravings  of  lakes,  rivers,  navigable 
canals,  a chart  and  several  plans  ; the  second  which  deals  with 
seaports,  containing  plans  of  the  ))rincipal  ones,  diagrams  of 
ports  of  secondary  importance  and  photographic  illustrations. 

These  two  volumes  excited  considerable  interest  amongst  the 
members  of  the  Congress  and*gave  them  a general  idea  of  the 
public  works  which  have  hitherto  been  carried  out  in  Italy. 

The  Ministry  of  Marine  presented  two  volumes,  one  dealing 
with  ancient  ports,  with  plans  and  reproductions  of  old  charts  ; 
and  the  other  dealing  with  lighthouses  and  the  buoying  of 
Italian  coasts,  a matter  of  international  interest  to  navigation. 

The  Town  Council  of  Milan,  also  presented  a guide-book  with 
historical  and  artistic  data  and  information  concerning  the 
more  important  public  services,  charitable  institutions,  public 
works,  museums,  etc. 

All  these  publications  were  duly  distributed  in  the  member’s 
pigeon-holes  in  one  of  the  buildings  of  the  Villa  Reale. 


Members  of  the  Congress. 

As  we  have  just  explained,  the  Congress  is  the  first  which 
has  been  organised  under  the  joint  auspices  of  the  International 
Association  at  Brussels  and  of  one  of  the  Government  enrolled 
as  a member  of  the  Association.  The  procedure  followed  on 
this  occasion  will,  we  hope,  serve  as  a precedent  for  future 
congresses. 

We  must  again  call  attention  to  the  fact  that  the  members  of 
the  Congress  are  divided  into  two  categories  : permanent  mem- 
bers, enrolled  as  members  of  the  International  Association,  and 
temporary  members,  who  become  members  only  for  a parti- 
lar  congress. 
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This  distinction  is  a necessary  one  and  should  be  preserved  in 
future  congresses. 

The  following  table  indicates  the  number  of  members  for  each 
country. 


COUNTRY 

MEMBERS 

Permanent 

Association 

ENROLLED 

Temporary 

Members 

Total 

number 

enrolled 

Number 

who 

actually 
attended  the 
Congress 

Germany 

S40 

139 

485 

193 

Belgium 

226 

41 

267 

78 

France 

181 

102 

283 

102 

Austria 

135 

94 

229 

100 

Italy 

78 

296 

374 

274 

United  States 

73 

25 

98 

8 

Russia 

72 

20 

92 

16 

Netherlands 

58 

16 

74 

27 

Denmark 

48 

1 

49 

4 

Great-Britain 

37 

20 

57 

11 

Switzerland 

26 

3 

29 

3 

Spain 

11 

3 

14 

9 

Rumania 

9 



9 

2 

Portugal 

6 

5 

11 

3 

Argentina 

4 



4 

4 

Hungary 

4 

— 

4 

11 

Chile 

3 

1 

4 

2 

Dutch  Indies 

3 



3 



Mexico 

3 



3 



China 

2 

1 

3 

1 

Norway 

2 

2 

4 

Servia 

2 



2 



Sweden 

2 

4 

6 

4 

Brazil 

T 



1 

Cape  Colony 

1 

— 

1 



Phillipines 

1 

— 

1 



British  India 

1 



1 



Japan  

5 

6 

3 

Liberia , 

1 



1 



Monaco 

1 



1 



New  Zealand 

1 



1 



Peru 

1 



1 



Siam 

1 

— 

1 

— 

Totals  . . . 

1,341 

778 

2,119 

855 

The  attendance  has  been  arrived  at  by  taking  the  number  of  medals 
distributed  at  the  local  office.  There  is  reason  to  believe  that  the  number 
who  actually  attended  the  Congress  is  in  excess  of  this  computation  and  may 
be  estimated  (including  non-subscribing  members  of  countries)  at  about  1000. 
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Countries  which  are  members  of  the  Congress, 
and  their  delegates. 

We  iiiLisi  also  recall  the  fact  that  the  International  Associa- 
tion includes  a considerable  nurnl)er  of  States  which  are  mem- 
bers. These  countries  ere  shown  on  the  following  table  in 
which  we  have  thought  it  would  be  useful  to  indicate,  from 
data  furnished  in  the  re[)ort  of  the  Executive  Committee  on  the 
general  conditions  of  the  Association  on  July  31,  1905,  the 
amount  of  the  annual  grant  from  the  various  countries,  and  the 
subscrii)tions  from  corporate  bodies  and  from  members. 


Table  of  countries  which  are  members  of  the  Association 


Serial  uumber  | 

COUNTRY 

Amount  of  annual 
Government  grant 

Amount  subscribed 
by  corporate  bodies 

Amount  subscribed 
by  members 

Grand  total 
for  each  country 

Currency 
of  the  Country 

Equivaleut 
iu  Francs 

1 

Belgium 

_ ' 

8,000 

1,005 

2,050 

11,055 

2 

Germany  . . . . , 

4,000  Marks 

5,000 

. 2,480 

2,550' 

10,030 

3 

France  ...... 

— 

5,000 

920 

1,440 

7.360 

4 

United  States  .... 

1 ,000  Dollars 

5,000 

20 

600 

5,620 

5 

Russia 

1 ,875  Roubles 

5,000 

— 

430 

5,430 

6 

Japan 

2,000  Yen 

5,000 

— 

10 

5,200 

7 

Austria 

2,000  Kronen 

2,080 

• 600 

1,030 

3,710 

8 

Italy 

2,500  Lire 

2,500 

30 

680 

3,210 

9 

Netherlands  .... 

1,200  Florins 

2,500 

110 

470 

3,080 

10 

Portugal 

— 

3,000 

20 

30 

3,050 

11 

Hungary 

2,000  Kronen 

2,080 

— 

30 

2,110 

12 

Spain 

— ' 

2,000 

20 

80 

2,100 

13 

Argentina 

2,000  Fr.(Gold) 

2,000 

10 

20 

2,030 

14 

Rumania 

— 

1,500 

— 

80 

1,580 

15 

Denmark  ....  * 

— 

1,000 

105 

350 

1,455 

Carried  forward 

51,660 

5,320 

9,850 

66,730 
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COUNTRY 

Amount  of  annual 
Government  grant 

0 .2> 

5 .a 

1 ^ 

•o 

(U 

3 S 

U 

a 

.5 

in 

Currency 
of  the  country 

Equivalent 
in  Francs 

o 

1 - 

O 8 

< 2 

</! 

« s 

3 

o « 

r- 

§ O 

O ® 

U 

•2 

IG 

Norway 

Brought  forward 
750  Kronen 

51,660 

1,070 

5,320 

9,850 

10 

66,730 

1,080 

17 

Chile 

— 

1,000 

— 

20 

1,020 

18 

China 

— 

1.000 

10 

10 

1,020 

19 

Mexico 

— 

1,000 

— 

20 

1,020 

20 

Congo  

— 

1,000 

— 

10 

1,010 

21 

Peru 

— 

1,000 

— 

— 

1,000 

22 

Danube  (European  Stales)  . 

— 

500 

— 

— 

500 

23 

Switzerland  .... 

— 

250 

150 

90 

490 

24 

Great  Britain  .... 

— 

30 

310 

340 

25 

Monaco 

— 

250 

— 

10 

260 

26 

Siam 

— 

250 

— 

10 

260 

27 

Servia  j 

— 

— 

— 

20 

20 

28 

Turkey  

— 

— 

— 

20 

20 

29 

Brazil  ...... 

— 

— 

— 

10 

10 

30 

Sweden j 

— 

— 

— 

10 

10 

31 

Philippines.  , . . . 

— 

— 

— 

10 

10 

32 

British  India  .... 

— 

— 

— 

10 

10 

33 

Dutch  Indies  .... 

— 

— 

— 

10 

10 

34 

Liberia 

— 

— 

— 

10 

10 

35 

New  Zealand  .... 

— 

— 

— 

10 

10 

36 

Cape  Colony  .... 

— 

— 

— 

10 

10 

Totals  . Fr. 

59,070 

5,510 

10,460 

75,040 

We  think  it  desirable  to  point  out  an  objection  which  arose 
at  the  Milan  Congress  in  respect  to  the  position  of  delegates 
from  foreign  countries. 

The  Italian  government  justly  considered  it  necessary  to 
invite  the  various  foreign  States  with  whom  diplomatic  relations 
were  satisfactory,  to  ^participate  in  the  Congress,  this  invitation 
being  transmitted  through  the  Ministry  of  Foreign  Affairs  and 
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Iho  Ainhassadors  of  II.  M.  llic  Kin^  of  Italy  accredited  to  the 
\arions  foreign  countries. 

Some  of  tliese  countries,  adherents  of  the  Association,  forget- 
ting |)ossil)ly,  that  they  were  already  repre.sented  by  permanent 
delegates  on  the  Bru.s.sels  Commission,  ar)pointed  other  dele- 
gates. 

In  some  instances,  therefore,  one  country  would  be  repre- 
sented by  two  delegations,  and  although  no  objection  could  be 
taken  to  the  increase  in  the  number  of  delegates,  it  gave  rise 
to  a duality  of  re{)resentation  which  it  is  advisable  to  avoid. 

We  consider,  therefore,  that  it  would  be  desirable  to  transmit 
the  invitation  to  particijiate  to  the  various  foreign  States  by  a 
])rotocol  which  would  emanate  jointly  from  the  Permanent 
International  Association  and  the  Ministry  of  Foreign  Affairs  of 
the  country  in  which  the  Congress  is  held. 

No  difficulty  will  be  exfierienced  in  drafting  this  invitation  on 
diplomatic  lines  so  as  to  avoid  the  objections  referred  to  and 
thus  prevent  little  misunderstandings  which,  insignificant  in 
themselves,  might  impair  the  success  of  the  Congress  or  at  all 
events  affect  the  participation  of  the  various  States. 


Permanent  International  Commission. 

A meeting  of  the  Permanent  International  Commission  was 
held  .prior  to  the  Milan  Congress.  This  meeting  took  place  in  the 
Yellow  room  which  is  reserved  for  the  Presidency  of  the  Inter- 
national Association.  Important  resolutions  were  carried  at 
this  meeting.  These  resolutions  embodied  the  steps  to  be  taken 
to  obtain  a reasonable  number  of  reports  and  to  ensure,  by  the 
intervention  and  influence  of  foreign  delegates,  that  these 
should  be  written  by  leading  authorities  so  as  to  constitute  a 
valuable  contribution'  to  the  progress  of  the  Science. 

It  is  needless  to  dwell  at  length  upon  the  deliberations  of  the 
Commission  as  our  Report  of  Proceedings  deals  exclusively  with 
the  Milan  Congress.  We  have,  however,  much  pleasure  in  being 
able  to  state  that  the  meeting  of  the  Commission  held  at  Milan 
in  September  1905  will  have  a great  influence  upon  the  organi- 
sation of  future  Congresses. 


Excursions. 


The  main  portion  of  this  publication  is  devoted  to  a record  of 
the  official  work  of  the  Congress  but,  in  accordance  with 
precedent  for  publications  of  this  kind,  we  have  thought  d 
desirable  to  give  a short  account  of  the  various  excursions  which 
took  place,  pointing  out  at  the  same  time  the  technical  object  of 
most  of  them. 

The  trips  we  organised  at  the  time  of  the  Milan  Congress 
always  had  the  twofold  object  of  combining  on  the  same  day  a 
technical  excursion  with  a picturesque  one. 

The  trip  of  September  2Qhi  to  Como,  Adda,  the  Electric  works 
of  Paderno,  the  works  at  Trezzo  and  the  simple  excursion  to 
Como,  were  organised  on  this  principle.  Similarly  the  excur- 
sion of  September  28hi  to  the  Victor-Emmanuel  III  canal  and 
the  electric  works  of  Vizzola,  was  followed  by  a pleasure  trip 
on  Lake  Maggiore. 

The  last  two  excursons  were,  however,  an  exception  to  the 
above  rule.  One  was  specially  devoted  to  inland  navigation, 
that  is  to  say  to  navigation  on  the  Po  up  to  Chioggia  and  to  the 
lagoon  of  Venice,  an  admirable  terminus  to  a technical  trip. The 
other  journey  was  specially  devoted  to  ocean  navigation  and 
enabled  those  who  participated  to  become  acquainted  with 
our  chief  seaports  of  Genoa  and  Naples  and  wirth  our  impor- 
tant arsenal  at  Spezzia,  the  trip  terminating  at  the  marvellous 
bay  of  Naples,  near  to  the  ruins  of  Pompeii  at  the  base  of  Vesu- 
vius. It  was  therefore  possible  in  this  single  journey  to  witness 
the  most  important  technical  works  of  our  ocean  navigation  and 
at  the  same  time  admire  the  world  renowned  scenery  which  was 
disclosed  on  approaching  the  Tyrrhenean  coast  from  the  sea. 


We  cannot  conclude  these  introductory  remarks  which  touch 
briefly  upon  the  various  divisions  of  our  Report  of  Proceedings, 
without  rendering  our  warmest  thanks  to  all  those  who,  by 
their  truly  valuable  assistance,  have  contributed  to  the  succes 
of  this  first  Navigation  Congress  in  Italy.  This  Congress  had 
long  been  desired  by  Italians  ; they  wished  to  show  their 
foreign  guests  that  in  their  country,  the  ancient  birth-place  of 
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n(iviK<iiioii,  the  reiiasceru^e  of  inland  navigation  in  the  plains  of 
liOinbardy,  brought  to  f)crfection  by  Leonardo  da  Vinci,  is  ever 
Ijresent  in  the  minds,  and  also  that  they  still  maintain  the  tradi- 
tions of  their  sailors  who,  following  the  exernples  of  Marco  Polo 
and  Christopher  Columbus,  have  carried  the  respected  names 
of  Venice  and  Genoa  to  far-off  lands. 

Our  Congress  plaquettes  and  medals  are  inscribed  with  the 
names  of  Leonardo  and  Columbus  — who  typify  inland  and 
ocean  navigation, respectively  — and  recall  two  glorious  episodes 
in  history  which  henceforth  belong  not  only  to  Italy  alone  but 
also  to  the  whole  scientific  world. 

Italy  is  quite  a young  nation  which  follows  feverishly  the  lead 
of  the  older  nations  which  she  considered  in  the  past  in  the 
light  of  barbarians.  She  no  longer  intends  to  live  upon  the  tra- 
ditions of  her  glorious  past.  The  Romans  have  slept  too  long 
a sleep  in  their  sculptured  sarcophagii  for  us  to  derive  any  bene- 
fit from  their  exploits.  Italy  is  blossoming  into  a new  and  mo- 
dern existence.  Her  magnificent  artistic  renascence  must  also 
have  its  corollary  in  an  industrial,  commercial  and  economic 
renascence.  It  behoves  the  descendants  of  Christopher  Colum- 
l)us  to  regain  their  former  reputation  of  entrepid  and  successful 
navigators.  The  duke  of  the  Abruzzi  and  Cagni  have  led  the 
way  ; others  will  follow. 


GENERAL  INFORMATION 


Milan.  The  Koval  Villa,  in  which  (he  CongTess  was  held. 


§ I.  — Committees 


Patrons 

His  Majesty  the  KING  of  ITALY 

S.  A.  IL  PPJNCIPE  TOMMASSO  DI  SAVOJA 

' Honorary  presidents 

S.  E.  il  Ministro  dei  Lavori  Pubblici. 

S.  E.  il  Ministro  della  Marida. 


Committee  of  Patronage. 

Presidents 

Il  Sindaco  di  Milano. 

S.  E.  il  Sotto  Segretario  di  Stato  per  la  Marina. 

S.  E.  il  Sotto  Segretario  di  Stato  dei  Lavori  Pubblici. 
Il  Presidente  del  Gonsiglio  Superiore  di  Marina. 

))  del  Gonsiglio  Superiore  dei  LL.  PP. 

))  del  Gollegio  degl’Ingegneri  di  Milano. 


Members 

Il  Direttore  Generale  delle  opere  idrauliche. 


dei  ponti  e strade. 

delle  costruzioni  navali. 

della  marina  mercantile. 

dell’industria  e del  commercio. 

delle  bonificazioni  e dei  porti. 

delle  Ferrovie  dello  Stato. 

della  S.  I.  per  le  SS.  FF.  Meridionali. 
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Abignente  on.  Giovanni,  Dcipiilalo  al  Parlainfailo,  Hoina. 

Alzona  (a)iiim.  Luigi,  Dircit.  del  Moviiri.  Kerr.  Adriat.,  bolof^na. 
Ancona  proT.  Ugo,  Milano. 

Arlotta  avv.  Enrico,  l)(*|)idalo  al  Par  larnonlo,  lloma. 

Astuto  (•oiiim.  Alberto,  (Japilano  di  Vasccdio,  Hoina. 


Baroni  ing.  Mario,  Milano. 

Bellati  conic  iimf.  Manfredo,  Padova. 

Belleni  cav.  Silvio,  Cajiilanodi  Iregata,  Hoina. 

Bellini  comm.  Francesco,  Maggiore  Generalo,  Homa. 

Benetti  prof.  cav.  lacopo,  Hologna. 

Betocchi  comm.  Alessandro,  Homa. 

Bettinicomm.  Raffaele,  Dirett.  Gen.delle  Acciaieric,  Terni. 
Bettolo  on.  dc[)iitato  Giovanni,  Gontr’Arnmiraglio,  Homa. 
Bianchi  ing.  comm.  Riccardo,  Homa. 

Bigliati  comm.  ing.  Baldovino,  Genova. 

Bigotti  comm.  Lorenzo,  Tenente  Generale,  Torino. 

Biscaretti  di  RufRa  conte  Roberto,  Torino. 

Bocci  comm.  Davide,  Roma. 

Bombrini  senatore  Giovanni,  Genova. 

Boraschi  cav.  Giuseppe,  Ispett.  Sup.  del  Genio  Civile,  Milano. 
Bordiga  ing.  prof.  Giovanni,  Venezia. 

Borgnini  ing.  comm.  Secondo,  Firenze. 

Borromeo  conte  Giberto,  Milano. 

Boubee  ing.  comm.  Francesco  Paolo,  Napoli. 

Bruno  prof.  comm.  Gaetano,  Napoli. 

Busca  cav.  uff.  Gioacchino,  Direttore  Generale  Gabelle,  Roma. 


Cajo  comm.  Ausano,  Direttore  Generale  delle  ferrovie  dello 
Stato,  Roma. 

Calabretta  cav.  Antonino,  Ten.  Col.  del  Genio  Navale,  Spezia. 
Canevaro  conte  Napoleone,  Senatore  del  Regno,  Roma. 
Canevazzi  cav.  ing.  Silvio,  Professore,  Bologna. 

Capito  cav.  Michele,  Palermo. 

Cappelli  march.  Raffaele,  Deputato  al  Parlamento,  Roma. 

Carafa  duca  d’Andria,  Napoli. 

Carboni  Boi  on.  Enrico,  Deputato  al  Parlamento,  Cagliari. 

Careri  avv.  Giuseppe,  Capo  del  cont*  soc.  gen.  Nav.  Ital.,  Pmma. 
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Casana  comm.  ing.  Severino,  Seriatorc  del  Kegno,  Torino. 
Cassanello  comm.  Gaetano,  Capitano  di  Vasccllo,  (ienova. 
Castiglioni  comm.  Carlo,  Roma. 

Cerri  cav.  Vittorio,  Capitano  di  Fregata,  Roma. 

Ceradini  ing.  comm.  Cesare,  Roma. 

Cerruti  on.  senatore  prof.  Valentino,  Roma. 

Cerrina  Feroni  cav.  Giovanni,  Capitano  di  Fregata,  Roma. 
Chimirri  on.  Bruno,  Depntato  al  Parlamento,  Roma. 

Cipoletti  ing.  comm.  Cesare,  Roma. 

Coletta  comm.  Nicola,  Ispettoi'e  Snpeiaore  del  Genio  Civile,  Pre- 
sidente  di  Sezione  del  Consiglio  Snperiore  dei  LL.  PP.,  Roma. 
Colosimo  on.  Gaspare,  Depntato  al  Parlamento,  Pmma. 

Croce  cav.  Carlo,  Maggiore  di  Stato  Magg.  Min.  Guerra,  Roma. 
Cugini  comm.  Giovanni,  Colonn.  del  Genio  Milit.  a riposo,  Spezia. 
Cuniberti  cav.  V.  E.,  Colonnello  del  Genio  Navale,  Roma. 


Dal  Verme  on.  Luchino,  Depntato  al  Parlamento,  Roma. 

De  Angelis  on.  Ernesto,  Senatore  del  Piegno,  Milano. 

De  Capitani  ing.  cav.  Edgardo,  Milano. 

De  Gubernatis  (Ferrero)  ing.  Eman.,  Dirett.  Cantieri,  Ancona. 
De  Luca  Roberto,  Pozznoli. 

De  Marchi  ing.  Odoardo,  Milano. 

De  Nobili  march.  Prospero,  Depntato  al  Parlamento,  Roma. 

Del  Bono  Pilade,  Isola  d’Elba. 

Di  Palma  on.  Federico,  Depntato  al  Parlamento,  Roma. 

Durand  de  la  Penne  march.  Luigi,  Ispett.  Gener.  Genio,  Roma. 


Faini  comm.  Gaetano,  Maggiore  Generale,  Roma. 

Faruflini  cav.  Mario  Giulio,  Tenente  Colonn.  del  Genio  Navale, 
Taranto. 

Fasce  on.  Giuseppe,  Depntato  al  Parlamento,  Roma. 

Fasella  cav.  Ettore,  Capitano  di  Fregata,  Roma. 

Ferraris  on.  Maggiorino,  Depntato  al  Parlamento,  Roma. 

Ferrati  cav.  Edgardo,  Tenente  Colonnello  del  Genio  Navale,  Cas- 
tellamare  di  Stabia. 

Filipponi  cav.  Ernesto,  Capitano  di  Fregata,  Roma. 

Florio  on.  Ignazio,  Senatore  del  Regno,  Palermo. 

Fornari  comm.  G.  B.,  Ispettore  del  Genio  Civile  a riposo. 

Foscari  conte  Pietro,  Venezia. 


— 20  — 


Fradeletto  on.  Antonio,  iK^piilato  al  I'arlamento,  F»onia. 
Franchetti  l)amm;  Leopoldo,  I)o()utato  al  Parlaiiiento,  Koma. 
Frigeri  ooniin.  Enrico,  Colonnollo  dc.l  (Oniio  Navale,  Na|)oli. 
Frola  coinin.  Secondo,  S(‘nalor(*  del  lU^j^no,  Torino. 


Gargano  in^^  (a)inin.  Gioacchino,  Ma^j^dor  Goriciralo  del  Genio 
iNavahi  a ri|)oso,  Napoli. 

Giuliani  eoimn.  Francesco,  (^apilana  di  Vascello,  Venezia. 

Giusso  cofd('.  Girolamo,  Dejnitato  al  Parlninento,  Napoli. 

Grenet  coitiin.  Francesco,  (Jofitr’Ainrniraglio,  lUnna. 
Guicciardini  conte  Francesco,  Depntato  al  l*arlamento,  Firenze. 
Gullini  cav.  ing.  Arrigo,  Capo  Mov.  Ferr.  Adriatiche,  Venezia. 


Inglese  comm.  Ignazio,  Isj^ett.  Snpei*.  del  Genio  Civile,  Genova, 
lorini  pr’oC  Antonio,  IC  Istituto  Tecnico  Sii[)ei‘iore,  Milano. 


Lanza  prof.  Vincenzo,  1C  Universita,  Napoli. 

Lesti  cav.  Leone,  Tenente  Colonnello  del  Genio  Navale,  Koma. 
Longhi  ing.  comm.  Luigi,  Dirett.  K.  Scuola  Sup.  Nav.,  Genova. 
Lucciolli  cav.  ulT.  Ludovico,  Capo  divis.  Min.  Finanze,  Korna. 
Lucifero  march.  Alfredo,  Capitano  di  Vascello,  Koma. 


Maffiotti  prof.  R.,  Museo  Industriale,  Torino. 

Maganzini  comm.  Italo,  Ispettore  Superiore  del  Genio  Civile, 
Presidente  di  Sezione  del  Cons.  Superiore  dei  LL.  PP.,  Koma. 
Malvano  sen.  Giacomo,  Segretario  Gen.  Min.  Affari  esteri. 
Manaira  comm.  Giuseppe,  Direttore  Cantiere,  Muggiano. 
Marangoni  comm.  Alessandro,  Amministratore  delegate  Boni- 
fiche  Ferrarese,  Torino. 

Marchese  comm.  Carlo,  Vice  Amm.  iiella  riserva  Navale,  Pmma. 
Marghieri  avv.  Alberto,  Prof.  Diritto  Civile  Universita,  Napoli. 
Mari  comm.  Tullio,  Maggior  Generale,  Ptoma. 

Martinez  comm.  Ernesto,  Ten.  Gen.  del  Genio  Navale,  Pvoma. 
Martinez  comm.  Gabriele,  Vice  Ammiraglio  a riposo,  Firenze. 
Masdea  comm.  Edoardo,  Magg.  Gen.  del  Genio  Navale,  Ptoma. 
Mazzini  cav.  Carlo,  Direttore  Canali  Favour,  Torino. 

Mengarini  prof.  comm.  Guglielmo,  Pvoma. 

Mengoli  ing.  Ettore,  Prof.  Pt.  Scuola  Super.  Navale,  Genova. 
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Miceli  cav.  Domenico,  ls|)(‘Uorc  Super.  d(‘l  (lenio  Civile,  I^orna. 
Micheli  on.  Alfredo,  lspeUor(‘  del  Cenio  Navale  a riposo, 
ex  l)e|)idato  al  I^irlamento,  lloina. 

Migliardi  ing.  cav.  vitV.  Giovanni,  Savona. 

Mirandoli  cav.  Pietro,  Col.  Cenio  Militare  3"  Regg.,  Firenze. 
Morelli  di  Popolo  comm.  Alberto,  Maggior  Generale,  Roma. 
Morpurgo  on.  Elio,  Deputato  al  Parlamento. 

Moschini  cav.  ing.  Alessandro,  Direttore  Generale  della  Society 
di  Navigazione  lliiviale,  Venezia. 


Odero  comm.  Attilio,  Genova. 

Oliva  comm.  ing.  Giuseppe,  Milano. 

Olivero  comm.  Eugenio,  Generale,  Novara. 

Orlando  cav.  ing.  Paolo,  Roma. 

Orlando  comm.  Giuseppe,  Livorno. 

Orlando  comm.  ing.  Salvatore,  Deputato  al  Parlamento,  Livorno. 
Orlando  on.  Vittorio  Emanuele,  Deputato  al  Parlamento,  Roma. 


Paladini  prof.  Ettore,  Milano. 

Pandolfini  conte  Roberto,  Presid.  della  Lega  Navale,  Firenze. 
Pantano  dott.  Edoardo,  Deputato  al  Parlamento,  Roma. 
Papadopoli  on.  Angelo,  Deputato  al  Parlamento. 

Parent!  comm.  Dante,  Magg.  Gen.  Comniiss.  Marina,  Roma.  ' 
Pattison  ing.  Giovanni,  Didustriale,  Napoli. 

Pelloux  comm.  Leone,  Tenente  Generale,  Roma. 

Petriccione  comm.  Luigi,  Deputato  Provinciale,  Napoli. 
Piacentini  cav.  Settimio,  Colonnello  di  Stato  Maggiore,  Roma. 
Piaggio  on.  Erasmo,  Senatore  del  Regno,  Genova. 

Piola  Daverio  ing.  nobile  Piero,  ex  Deputato,  Milano. 

Pirelli  comm.  ing.  G.  B.,  Milano. 

PisaUgo,  Senatore  del  Regno,  Milano. 

Pizzo  ing.  comm.  Vincenzo,  Vice  Dirett.  Gener.  Gabelle,  Roma. 
Poli  cav.  Rodolfo,  Chioggia. 

Pongiglione  comm.  Francesco,  Capitano  di  Vascello,  Roma. 
Pontiggia  ing.  cav.  Luigi,  Milano. 

Porro  nobile  di  S.  Maria  della  Biocca  Carlo,  Colonnelle  di  Stato 
Maggiore,  Roma. 

Pozzi  comm.  avv.  Domenico,  Deputato  al  Parlamento,  Sotto  Segre- 
tario  di  Stato  ai  Lavori  Pubblici,  Milano. 


Pucci  c.omiii.  Guglielmo,  S(;n;ilor(‘,  'rciHMile  (loiuu’ah;  del  (ieiiio 
NavaU;  a |•i|)()S(),  Koiiia. 

Pullino  eav.  Vittorio,  (^apilano  di  (Jui'vedla,  |{(jiiia. 

Raineri  (;av.  Salvatore,  (^apilano  Mari  Hi  mo,  (icfjova. 

Rav^  (^av.  Raimondo,  IspeLt.  Sup.  del  (ienio  (Civile,  Tioma. 
Rebaudengo  (^lv.  Eugenio,  Dtipiilalo  al  I’arlameiiLo,  Koirja. 
Renaud  di  Falicon  eorile  Emilio,  Presiderile  I.e^oi  Xavale  Italiana, 
Sj)ezia. 

Resio  eav.  Arturo,  (Japitano  di  Krc^gata,  Homa. 

Reycend  (^av.  prof.  Angelo,  d’(n  ifio. 

Ripa  di  Meana  eav.  Vittorio,  (^olonn.  Genio  Xavale,  Venezia. 
Rocco  (!omm.  (!av.  Alberto,  IspoU.  Su|)er.  del  Genio  Civile,  Koma. 
Roncagli  eomni.,  Se^n*etai'io  Cenerale  Soeiela  Ceograliea,  Korria. 
Ronco  eav.  ing.  Nino,  i^rof.  K.  Seuola  Xavale.  Sup.,  Ceiiova. 
Rossi  eav.  Giovanni,  ls[)oUore  Sup.  del  Ceriio  Civile,  Uouia. 

Rossi  eomui.  ing.  Adolfo,  Bologna. 

Rotaeoium.  Cesare,  ls[)ettore  Super,  delle  SS.  FF.,  Uorna. 

Russo  eav.  Gioacchino,  Maggiore  del  Cenio  Xavale,  Bouia. 


Salvio  prof.  Ernesto,  Xapoli. 

Santini  on.  Felice,  Dei)utalo  al  I^arlamento,  Bonia. 

Saporito  baroiie  Vincenzo,  De[)utato  al  Parlainento,  llouia. 
Scribanti  eav.  prof.  Angelo,  Ceiiova. 

Serafini  prof.  Gaetano,  Xapoli. 

Serra  on.  deputato  Luciano,  Vice  Amiuiraglio,  Xapoli. 

Siacci  on.  Francesco,  Senatore  del  Regno,  Xapoli. 

Sigismondi  eonim.  Ippolito,  Maggior  Cenerale  Cenio  Xavale  a 
riposo,  Roma. 

Sirignano  fPrincipe  di),  Presidente  Lega  Xavale,  Xapoli. 

Solari  marchese  Ernesto,  Ministero  Poste,  Ptoma. 

Soliani  comm.  ing.  Nabor,  Direttore  Cantieri  Ansaldo,  Cenova. 
Strozzi  Principe  Piero,  Senatore  del  Regno,  Firenze. 

Supino  prof.  Camillo,  Pavia. 


Taverna  conte  Rinaldo,  Senatore  del  Pmgno,  Ptoma. 

Tecchio  avv.  Sebastiano,  Deputato  al  Parlainento,  Pmma. 

Tofano  comm.  avv.  Guglielmo,  Capo  della  Div.  1'^  Ministero  LL.  PP. 
Roma. 


Tornani  cav.  Icilio,  IspelLore  Su[).  del  Genio  Civile,  Venezia. 
Torri  cav.  Alberto,  Ispettore  Sup.  del  Geuio  Civile,  llorua. 
Valsecchi  comm.  Giuseppe,  Colotiuello  del  Genio  Navale,  Spezia. 
Vecchi  comm.  prof.  Vittorio,  Firenze. 

Visocchi  on.  Alfonso,  Senatore  del  Regno,  Roma. 

Viterbo  comm.  Francesco,  Maggiore  Gener.  Genio  Navale,  Roma. 


Zuccari  comm.  Luigi,  Maggiore  Generale,  Roma. 


11  Direttore  Generale  della  Societa  di  Navig.  Gen.  Ital.,  Roma 


le  Veloce,  Genova, 
le  Puglie,  Bari. 
Itala,  Genova. 


II  Presidente  del  Gollegio  Ingegneri,  Roma. 


Genova. 

Torino. 

Palermo. 

Bologna. 

Venezia. 


II  Presidente  dell’Associazione  degli  Ingegneri,  Architetti  ed  Indus- 
triali,  Napoli. 

II  Sindaco  di  Pmma. 

))  di  Torino, 
di  Napoli, 
di  Venezia, 
di  Firenza. 
di  Genova, 
di  Palermo, 
di  Cagliari. 

II  Presidente  della  Camera  di  Gornmercio  di  Milano. 


di  Torino, 
di  Venezia, 
di  Bari, 
di  Genova, 
di  Napoli, 
di  Palermo, 
di  Livorno. 


)) 

)) 

))  ))  )) 

II  Segretario  Generale  del  Gomune  di  Milano,  Milano. 


di  Gagliari. 
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Organising  Commission. 


(Ji-:ni:hai.  i’mksfdknts 

Colombo  |)F'of.  in^.  ('omiii.  Giuseppe,  SoiuitoF'e  d(;l  lU*j^no,  Milano. 
Inland  N(icl(f(tU(»i. 

Candiani  d’Olivola  conU;  Camillo,  Coni r’A trim iraglio,  Senatore 
(Id  Hegno,  Casale  Monlmrato.  Ocean  Saoi(jatio)i. 


Cknki{al  vici*:  i'hksidknts 


BeUfiam  : Helleputte  Georges,  Ingen ienr  honoraire  des  Ponts 

et  (^hatissees,  Pf*olesseiir  a I’Univer'.site  de  Louvain, 
Membrede  la  Chanibre  des  liepresentants. 

Debeil,  Alphons6,  iJirectenr  Gener*al  des  Ponts  et 
Cbanssees. 

Gerniawf  : Holle  Dr.  Ludwig,  Unterstaatssekrr'tar  im  Koniglich 

' Prenssischen  Ministei-iiim  der  dllentlichen  Arbeiten. 

France  : Quinette  de  Rochemont  baron  E T.,  Inspecteiir 

General  des  Ponts  et  Cbanssees,  i^iris. 

United 

States  : Raymond  Charles,  Brigadier  General  U.  S.  Army, 

retired,  New-York. 

Russia  : Ghercevanoff,  Michel,  Membre  dii  Conseil  dii 

Ministere  des  voies  de  communication,  Conseiller 
intime  actuel. 

Japan  : Katsutaro  Inuzuka,  Directeur  general  des  Ponts  et 

Cbanssees  an  Ministere  de  I’Interieur,  Tokio. 

Aiistria  : Schromm  Anton,  Hofrat,  Inspektor  fnr  BinnenschifT 

fahrt. 

Netherlands:  Van  der  Sleyden  Ph.  W.,  ancien  Ministre  du 
Waterstaat,  du  Commerce  et  de  I’lndustrie. 


Members 

The  Presidents  of  the  special  Committees. 

It  Sindaco  di  Milano. 

Salmoiraghi  comm.  Angelo,  Presidente  della  Camera  di  Com- 
mercio  di  Milano. 

Celoria  prof.  comm.  Giovanni,  Pi’esidente  del  R.  Istituto  Lom- 
bardo di  Scienze  e Lettere. 
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Gknehal  Secretahy  of  the  Congress 


Sanjust  di  Teulada  cav.  uiY.  Edmondo,  lng(*gnere  Capo  del 
Genio  Civile,  Milano. 


Secretaries  of  the  Congress 


Belgium  : 

Gcnnang  : 
France  ; 
United 

States  : 
Russia  : 


Japan  : 
Austria  : 

Netherlands  : 


Dufourny  Alexis,  Ingenieur  en  Chef  Directeur  des 
Fonts  et  Chaussees. 

Sympher  Dr.  ing.  Leo,  Geheiiner  Oberbaiirat. 

De  Joly  Georges,  Ingenieur  des  Fonts  et  Chaussees. 

Sanford  J.  J.,  Major  U.  S.  Army. 

De  Timonoff  V.  E.,  Frofesseur  a I’lnstitut  des  Inge- 
nieurs  des  Voies  de  communication  de  la  region  de 
Saint-Fetersbourg. 

Itchijo  prince  Sanetoron,  Capitaine  de  Fregate. 

Kuhn  Richard,  K.  K.  Baurat  irn  K.  K.  Handelsmini- 
sterium. 

Wortmann  H.,  Ingenieur  du  Waterstaat. 


Publications  Committee 

Fresidents 

Maganzini  comm.  Italo,  Ispettore  Superiore  del  Genio  Civile, 
Fresidente  di  Sezione  del  Consiglio  Superiore  dei  LL.  FF., 
Roma. 

Ricotti  comm.  Giovanni,  Capitano  di  Vascello,  Milano. 

Delegates  of  the  permanent  international  Commission 
of  the  Association 

Torri  cav.  Alberto,  Ispettore  Superiore  del  Genio  Civile,  Roma. 
Rota  cav.  Giuseppe,  Tenente  Colonnello  del  Genio  Navale,  Castel- 
lamare  di  Stabia. 

Members 

Ancona  prof.  Ugo,  R.  Instituto  Tecnico  Superiore,  Milano. 
Berlingieri  comm.  avv.  Francesco,  Frof.  Pi.  Univer.  di  Genova 
Bonini  prof.  Carlo  Federico,  R.  Museo  Industriale,  Torino. 
Cipolletti  comm.  ing.  Cesare,  Roma. 


Coletta  ill^^  (•.oiiiin.  Nicola,  IspcU.  Siij).  (Icfiio  (Civile,  I’j'osidciito 
(li  S(*/i()ri(*.  del  (^oiisi^li<j  Sii|)(‘i-i(jr(‘  dci  Id..  l»oma. 

Crugnola  coiinii.  Gaetano,  'I’cjraiiio. 

De  Sanctis  ciiv.  iii^.  Paolo  Emilio,  I Ionia. 

Fantoli  in^^  Gaudenzio,  Milano. 

lorini  in^.  pfof.  Antonio,  II.  InsliliiLo  T(;cnico  Snp(*r.,  Milano. 
Leonardi  Cattolica  cav.  Pasquale,  (^apit.  di  \’asc(3llo,  .Napoli. 
Loria  prof.  Leonardo,  II.  Jnslilnto  d'(M‘jii(a>  Snp(3riore,  Milano. 
Malfatti  cav.  in‘^^  Vittorio,  Maj^^j^ioro  d(d  fdmio  XavaU;,  Ilorna. 
Paladini  prof.  Ettore,  II.  Inslitnlo  'locnico  Snp(3r.,  Milano. 

Piola  Daverio  nol)il(3  ing.  Piero,  Milano. 

Rava  (‘oinin.  Raimondo,  Isfudlore  Super,  (icniio  Civile^,  Firenze. 
Saldini  jirof.  Cesare,  II.  Institnto  Tecni(30  Snperiore,  Milano. 
Scribanti  eav.  ing.  Angelo,  II.  Scnola  Xavale,  Genova. 

Teglio  comm.  Vittorio,  Capo  J)ivis.  Ministero  LL.  PP.,  Ilorna. 

Skchktariks 


Coen  Cagli  cav.  Enrico,  Jngegnei'e  del  Genio  Civile,  Xapoli. 
Cozza  conte  Luigi,  Ingegnere  del  Genio  Civile,  Roma. 

Grillo  della  Berta  Giovanni,  Ing.  del  Genio  Civile,  Milano. 


Office  of  the  Congress 
I.  SECTION  ; INLAND  NAVIGATION 

Presidents 


Casana  comm.  ing.  Severino,  Senatore  del  Regno,  Torino. 
Romanin  Jacur  comm.  ing.  Leone,  Deputato,  Roma. 

Vice  Presidents 

Belgium  : Mailliet  Toussaint,  Directeiir  general  des  Fonts  et 

Chaussees,  a titre  pei’sonnel. 

Vanderlinden  Jean  FL,  Ingenieiir  en  chef,  Direc- 
teur  des  Fonts  et  Chaussees,  Administrateur  de 
I’Universite  de  Gand. 

Honsell,  Max,  Pi-ofessor,  Oheid^audii-ektor,  Krause 
D.  Paul. 


Germany  : 


Fnvtrc  : 


L6vy  Maurice,  Inspecloiir  (lonoral  dos  J’orits  eL 
Cliaussees,  Memhre  (ie  rAcadoinio  des  Sciences. 
Lefebvre  Georges,  Membre  tr*esoi‘ier  de  la  Ciiambre 
de  Commerce  de  l^aris. 

United 

States  : Hodges  F.  Harry,  U.  S.  Army. 

liitssia  : Lipine. 

Austria  : Russ  Dr.  Victor,  Priisident  der  Oest.  N.  W.  Dampf- 

schifrfahrts-Gesellsch. 

Netherlands  : Deking  Dura,  Ingenieur  eii  Chef  du  Waterstaat. 

Portugal  : Mendes  Guerreiro,  Iiispecteur  General  des  services 

des  Travaux  PLd3lics. 

Hungary  : Farago  Leopold,  Ingenieur  Conseiller  de  Section  an 

Ministere  Pioyal  de  I’Agriculture. 

Spain  : Lopez  Navarro  Don  Edoardo,  Dispecteur  General 

des  Ports,  Ponts  et  Chaussees. 

Gj^eat  Britain:  Watson  sir  Charles  Morre,  Colonel  H.  M.  Army. 

Switzerland  : de  Morlot  Albert,  Inspecteur  General  en  Chef  des 
Travaux  Publics. 

Chief  Secretary 

Valentini  cav.  Carlo,  Ing.  Capo  del  Genio  Civile. 


Italian  Secretarip:s 

Averone  cav.  Antonio,  Ingegnere  del  Genio  Civile. 

Gioppi  nob.  Ugo,  Ingegnere  del  Genio  Civile. 

Grillo  della  Berta  Giovanni,  Ingegnere  del  Genio  Civile. 
Monacelli  cav.  Luigi,  Ingegnere  del  Genio  Civile. 

Paribelli  nob.  Giuseppe,  Ing.  Capo  del  Genio  Civile,  Como. 
Schanzez  ing.  Carlo,  Pmme,  blauts-Fourneaux  et  Acieries. 


Foreign  Secretaries 


Belgium  : 

Germany  : 

France  : 
United 
States  : 


Lambin  Albert,  Ingenieur  principal  des  Ponts  et 
Chaussees. 

Rehlen  Wilhelm,  Schatzmeister  des  Bayrischen 
Binnenschifffahrtverbandes. 

Cuenot,  Ingenieur  en  Chef  des  Ponts  et  Chaussees. 
Bogart  John,  Colonel,  Consulting  Engineer,  New- 
York. 
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Bttssia  : 

Merczyng  prof.  Henry,  Ingdnieiir  des  voies  de 
com  miini(’alion,  Co  use  i Her  d’Etat. 

i\'rl  hcrlcuids 
Swilzcrhuid 

: Nelemacy  F.,  Ingenicmr  do  Waterstaat. 

Steineker  Gabor,  Ingeiiienr  Conseiller  t(;(^hni(pie. 
: Rusca  ingegnere  G.  A.,  Capitano  del  Genio.' 

. SECTION  : OCEAN  NAVIGATION 

Presidents 

Inglese  Ignazio,  ls|H'Uore  Siiperioi-e  d(;l  (icnio  Civile,  Cenova. 
Giuliani  Francesco,  Cai)itano  di  Vascello  Hogia  Marina,  Venezia. 


Foreicn  Vice  rresi dents 

BehjiuiK  : 

Troost  Julien,  Directeur  General  des  l^onts  et 
Chanssees,  a litre  personnel. 

Nyssens-Hart  Julien,  Ingenieur  en  Chef  honoraire 
des  i^onts  et  Chanssees. 

Gen  nan  ij  : 

von  Doemming  Albert,  Oberbandirektor. 
Bubendey  Friedrich,  Geheirner  Ban  rat,  Wasserbaii- 
Director. 

France  : 

Mengin-Lecreulx,  Inspectenr  general  des  Fonts  et 
Chanssees. 

Guinard,  Inspectenr  general,  Directeur  de  I’Ecole  des 
J^onts  et  Chanssees. 

United 
States  : 
Rassia  : 

Corthell  Elmer  Lawrence,  Engineer. 
Tchekhovitch  Paolo,  Ingenieur  des  voies  de  com- 
munication. 

Japan  ; 

Kachichi  Uchida,  Directeur  du  Bureau  de  la  Marine 
marchande,  Tokio. 

Fietherlands 
Portugal  : 
Hungary  : 

; De  Jongh  G.  I.,  Ingenieur  en  chef  du  Waterstaat. 
Costa  Comaca  Giovanni,  Ingenieur  en  chef. 
Hoszpotzky  Luigi,  Ingenieur  Conseiller  de  Section 
du  Ministere  Royal  du  Commerce. 

Denmark  : 

Otterstrom  Cristiano,  Directeur  des  travaux  mari- 

times  danois. 

Great-Britain : Vernon-Harcourt  L.  F.,  Civil  Engineer. 

Chief  Secretary 


Lo  Gatto  cav.  Domenico,  Ingenere  Capo  del  Genio  Civile. 
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Itaijan  Skcuetahiks. 

Alfonsi  iiig.  Oreste,  Capitaiio  del  Geiiio  Navale. 
Bernardini  cav.  Oddone,  liigegiiere  del  Genio  Civile. 
Caizzi  cav.  Luigi,  Ingegiiere  del  Genio  Civile. 

Coen  Cagli  cav.  Enrico,  Ingegnere  del  Genio  Civile. 
Cozza  conte  Luigi,  Ingegnere  del  Genio  Civile. 


Fohfagn  Secretaries. 


Belgium  : Van  der  Schueren  Pierre  J.,  Ingenieur  principal 

des  Pouts  et  Chaussees. 

Germany  : Rosing,  Syndicus  der  Handelskammer  in  Bremen, 

France  : Bourgougnon,  Ingenieur  en  chef  des  Fonts  et 

Chaussees. 

United  States  :Syt^otls  col.  Stos.  W.,  U.  S.  Army. 

Russia  : Prince  Chakhowski. 

Netherlands  : Wartmann  H.,  Ingenieur  du  Waterstaat. 

Portugal : Roldan  Emanuele,  Ingenieur  en  chef  des  Mines. 

Hungary  : De  Kennessy  Kahnan,  Conseiller  Royal,  Inspecteur 

superieur  de  chemins  de  fer  et  de  navigation. 

Spain  : Valdes  y Hamaran  dr.  Giulio,  Sous-Directeur  des 

travaux  du  port  de  Barcelone. 

Argentine  : Besson  Beltram,  Lieutenant  de  Vaisseau. 


Commission  of  Administration. 

President. 

Piola  Daverio  Ing.  nobile  Piero,  Milano. 

Vice  president. 

Bigotti  Lorenzo,  Generale,  Torino. 

Silvestri  Giovanni,  Milano. 

Councillors. 

Barbiano  principe  di  Belgiojoso  d’Este  Emilio,  Milano. 
Bertolini  Lorenzo,  Milano. 

Carnelli  dott.  Ambrogio,  Milano. 


Campanari  aw.  Umberto,  Milano. 

Guaita  doll.  Giulio,  Milano. 

Medici  di  Marignano  niai(*li.  in^^  Gaetano,  Milano. 
Pugno  in^^  Francesco,  Milano. 

Silva  ia}4.  Opleo,  Milano. 


Mkmijkms 


Ancona  |)ror.  Ugo,  Milano. 

Bertarelli  cav.  Vittorio,  Milano. 

Besana  ing.  Giuseppe,  Milano. 

Borromeo  conic  Giberto,  Milano. 

Baroni  in*j^.  Mario,  Milano. 

Boraschi  cav.  in^^  Giuseppe,  Ispettorc  Siiperiore  del  Genio  Civile, 
Milano. 

Crivelli  Serbelloni  contc  Giuseppe  Milano. 

Cucchini  cav.  Erminio,  Ingegneredel  Genio  Civile,  Venezia. 
Frizzoni  ing.  Guido,  Bergamo. 

Fumero  ing.  Ernesto,  Birettorc  del  Giornale  V Elettricild,  Milano. 
Gullini  cav.  ing.  Arrigo,  Capo  Movimento  Ferrovia  Adriatica, 
Venezia. 

Johnson  comm.  Federico,  Milano. 

Manfredini  ing.  Achille,  J)irettore  del  Mo)iUore  tecnico,  Milano. 
Mangili  comm.  ing.  Cesare,  Vice-Presidente  Camera  Gommercio, 
Milano. 

Meli  Lupi  di  Soragna  march.  Camillo,  Milano. 

Mima  avv.  Francesco,  Deputato,  Milano. 

Moschini  ing.  Alessandro,  Padova. 

Paribelli  Giuseppe,  Ingegnere  Capo,  Como. 

Rota  ing.  Giuseppe,  Ten.  Colonn.  del  Genio  Navale,  Roma. 

Riva  ing.  Alberto,  Milano. 

Riboni  ing.  Giuseppe,  Milano. 

Sassi  cav.  Edoardo,  Ingegnere  Capo  del  Genio  Civile,  Pavia. 

Spatz  comm.  Giuseppe,  Milano. 

Vanzetti  ing.  Carlo,  Milano. 

Secretaries 

Gattinoni  ing.  Ettore,  Milano. 

Grillo  della  Berta  ing.  Giovanni,  Milano. 


— 31 


Local  Commission  : Venice. 

Grimani  conic  Filippo,  Sindaco  di  Venezia,  President. 

Coen  Giulio,  Presidcnit  (>.  C.,  Vice  President. 

Penzo  Emilio,  President  J).  J\  » 

Mh^mbers 

Gullini  ing.  Arrigo,  Ferro  via  R.  A. 

Coen  ing.  Giorgio,  Gollegio  Veneto  Ingegneri. 

D’Anna  ing.  Vittorio,  Societa  Veneta  Lagimare. 

Corti  ing.  Ernesto,  Mnnicipio. 

Mini  ing.  Giuseppe,  Gollegio  Veneto  Ingegneri. 

Moschini  ing.  Alessandro,  Navigazione  Fliiviale. 

Danioni,  ing.  Filippo,  Ingegnere  Givile. 

Cucchini  ing.  Erminio,  Genio  Givile. 

Bordiga  prof.  Giovanni,  Professore  Universitat  Padova. 
Medail  ing.  Luciano,  Mnnicipio. 

Sorgeravv.  Ettore,  Assessore  LL.  PP. 

Boldrin  dott.  Gustavo,  Segretario  Gapo  Gomunale. 

Musatti  avv.  Giuseppe.  Presidente  S.  V.  L. 

Foscari  conte  Pietro,  Vice  Presidente  Lega  Navale. 

S.  E.  Palumbo,  Vice  Admiraglio,  Gomandante  3'"  Dipartimento. 
Bellini  Francesco,  Gommandante  Presidio. 

Ricca  Carlo,  Magg.,  Gomandante  der  Brigata  Lagimare. 
Benetazzo  Vittorio,  Gapitano  Brigata  Lagimare. 

Spada  Nicolo,  Albergo. 

Walter  Carlo,  » 

De  Leone  Ladislao,  Gapitano  di  Porto. 

Rossi  Francesco,  Ingegnere  del  Genio  Givile. 

Fradeletto  prof.  Antonio,  Depiitato  al  Parlamento. 


Tecchio  avv.  Sebastiano,  » » 

Marcello  conte  Girolamo,  » » 

Papadopoli  conte  Nicolo,  Senator  del  Regno. 
Treves  de  Bonfili  barone  Alberto,  » 

Tiepolo  conte  comm.  Lorenzo,  » 

Ceresa  Pacifico,  » 

Presidente  della  Societa  Bucintoro. 

))  ))  Guerini. 

))  ))  Jiiventiis. 


» ))  Beyer. 


2 (^)iisij,Hi(}i-i  l)(}h;^!ili  Soci(it;i  Verie/iana  a Va[)ore. 
ti  » » Soci(3ta  (li  Navigaziorio  Puj^lia. 

))  ))  Soci(‘ta  (li  Navigazione  Oener.  Italiana. 

Sin(li(‘alo  di  (diioggia. 

))  (li  Miirano. 

Gavagina  cap.  Domenico,  Omsigliore  Camera  di  Cornrnercio. 
Saccardo  dolt.  Andrea,  S(;gi*etario  Ornera  di  Commercio. 
Verona  dolt.  Eugenio,  (japo  Divisione,  Miinicipio. 


Local  Commission  : Genoa. 


Phksioent 

Croce  cav.  Beppe,  Assessore  Comuriale. 


Mk.mhers 


Bocciardo  Ettore,  Coiisigliere  Comunale 
Bombrini  dolt.  Carlo  Alberto. 

Boscazzi  Luigi. 

Brocchi  cav.  Ferdinando. 

Camere  avv.  Damaso. 

Cassanello  cav.  Gaetano. 

Centurione  ing.  marchese  Carlo. 

Couz  Angelo,  LeutiiantZ.  S. 

De  Micheli  Jean. 

Doria  march,  ing.  A.  Consigliere  Comunale. 

Figari  ing.  Luigi,  Assessore  Comunale. 

Fioroni  Federico. 

Gamba  ing.  Cesare. 

Gavotti  march.  Lodovico,  Assessore  Comunale. 

Inglese  cav.  Ignazio,  Ispettore  Superiore  del  Genio  Civile. 

Pallavicino  march.  Girolamo. 

Piaggio  ing.  Carlo. 

Poggi  caw.  avv.  Gaetano,  Consigliere  Comunale. 

Preve  Cesare. 

Roux  C.,  LeutnantZ.  S. 

Verroggio  ing.  Benedetto. 


Local  Commiiiee  (Royal 
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Local  commission  : Spezia. 


IIOXOHARV  PliKSIDKNTS 

S.  K.  il  Vic(‘  A ininiraglio  E.  Costantino  Morin,  (A)man(lanlc  in 
Capo  (It'l  i”  Dipartimento  Marittiino. 

Oil.  march,  avv.  Prospero  De  Nobili,  l)e|)nlato  al  Parlamcnlo. 

PliKSIDKXT 


March,  avv.  Luigi  De  Nobili,  Simlaco  della  Spezia. 

Vice  pkesidext 

Lardon  Eugenio,  Pres,  della  Lega  Navale  (Sezione  della  Spezia). 

Mr:MBEHS 

Capellini  prof.  Giovanni,  Seiiatore  del  Uegiio. 

Bruschi  avv.  Filippo,  Deputato  Provinciale. 

Oliva  Marco,  Sotto  Prefetto  del  Circoiidario. 

Merello  Luigi,  Presideiite  della  Camera  di  Commercio. 

Capuccio  Goifredo,  Amministratore  delegate  del  Cantiere  Navale 
del  Muggiaiio. 

Carletti  dott.  Amedeo,  Assessore  Delegate. 

Caroelli  Umberto,  Teiieute  di  Yascello. 

Casalicchio  Achille. 

Da  Passano  march.  Manfredo,  Coiisigliere  Gomunale. 

Della  Torre  di  Lavagna  conte  Giulio,  Coiisigliere  Comunale. 
Faggioni  Gio  Batta,  Coiisigliere  Comunale. 

Giacopini  Giuseppe,  Commerciante,  Coiisigliere  Comunale. 
Lardera  ing.  Carlo,  Coiisigliere  Comunale. 

Lobetti-Bodoni  Pio,  Capitano  di  Corvetta. 

Manaira  ing.  Giuseppe,  Dir.  del  Cantiere  Navale  del  Muggiaiio. 
Nossardi  Alfredo,  Capitano  del  Genio  Navale. 

Paganini  avv.  Ettore. 

Paganini  avv.  Federico,  Coiisigliere  Conumale. 

Parodi  Eugenio,  Presideiite  deU’Associazione  dei  Comniercianti. 
Peggiolini  Oreste,  Coiisigliere  Comunale,  Direttore  del  Corriere 
della  Spezia. 

Resasco  Riccardo,  (iontr’A mmiraglio,  Coiisigliere  Comunale. 


Tenerani  Davide,  Dircllorr  della  (iazzeUd  <U  Spczia. 

Webber  inj^.  Edoardo,  Diretlore  (ielia  Soci(;t;j  (I’lnduslrie 
Klell  ricla;. 

Zancanii^^^  Elvidio,  l)ircttof(i  d(dla  Foiid(!fia  di  IN'rlusola. 
Zannoni  Italo,  (a)Msi^di(!r(*,  (Jomiiiiale,  Vice  l‘fcsident(i  d(dla  (>ani(;ra 
di  (^oimiiercdo , 


Local  Commission  : Naples. 

Marclies(‘  Del  Carretto,  Sindaco  di  Xaf)oli,  Preaidnd. 
(liimla  Mimicipalc;. 


Official  Delegates  of  the  Governments 

Hal  If  : De  Gregorio  Giovanni,  Ispettorc  Superion3  del 

Ociiio  Civile,  Presiderite  del  Coiisi'^lio  Sup.  dei 
Lavori  J^nbhlici. 

Marchese  Carlo,  Vice  Ammiraglio  della  1C  M. 

Manganella  avv.  Raffaele,  Direttoi*e  Cenerale  delle 
Opere  Idraiiliche. 

Rava  Raimondo,  Ispettore  Snperiore  del  Ceriio 
Civile. 

Torri  Alberto,  Ispettore  Snperiore  del  Geiiio  Civile. 

Leoni  Bartolomeo,  ispettore  Snperiore  del  Genio 
Civile. 

Rota  Giuseppe,  Tenente  Coloniiello  del  Genio  Xavale. 

Pandolfini  conte  Roberto,  Capitano  di  Corvetta. 

Marcello  conte  Girolamo,  Capitano  di  Corvetta, 
Depntato  al  Parlamento. 

Belgium  : Helleputte  Georges,  Meinbre  de  la  Chainljre  des 

Representants,  President  de  TAssociation  Interna- 
tionale Permanente  des  Congres  de  Navigation. 

Debeil  Alphonse,  Directenr  General  des  Pouts  et 
Chanssees,  President  de  I’Association  Interna- 
tionale. 

Dufourny  Alexis,  Ingenienr  en  chef  directenr  des- 
Ponts  et  Chanssees,  Secretaire  General  de  TAssocia- 
tion  Internationale. 


Mailliet,  Directeur  General  des  I\)iits  et  Chaiissees, 
iMembre  de  la  Comniission  J^eniianente  de  I’Asso- 
ciation  Internationale. 

Troost,  IJirecteiir  General  des  Pouts  et  Ghanssees, 
Mernbre  de  la  Gorninission  Pernianente  de  I’Asso- 
ciatior]  Internationale. 

Vanderlinden,  Ingenienr  en  chef,  Directenr  des 
i^onts  et  Chaussees,  Administratenr,  Inspecteur  de 
rUniversite  de  Gand,  Mernbre  de  la  Gorninission 
Permanente  de  I’Association  Inteiaiationale. 

Gobert,  Ancien  President  de  la  Commission  organi- 
satrice  dn  premier  Gongres,  Mernbre  de  la  Com- 
mission Permanente  de  1’ Association  Internationale. 

Lambin,  Ingenienr  principal  des  Ponts  et  Chanssees, 
Secretaire  dn  Ministre  des  Finances  et  des  Travaux 
Publics,  Mernbre  de  la  Commission  Permanente  et 
Tr^esorier  de  I’Association  Internationale. 

Genard,  Ingenienr  en  chef,  Dii’ecteur  des  Ponts  et 
Chaussees,  Rapporteur  an  Gongres. 

Grenier,  Ingenienr  Principal  des  Ponts  et  Chaussees, 
faisant  fonctions  d’lngenieur  en  chef  Dir^ecteur, 
Rapporteur  an  Congi’es. 

Denil,  Ingenienr  Principal  des  Ponts  et  Chaussees, 
Rappoi’teur  an  Gongres. 

Lefebvre,  Ingenienr  Principal  des  Ponts  et  Chaus- 
sees, Rapporteur  an  Gongres. 

Piens,  Ingenienr  Principal  des  Ponts  et  Chaussees, 
Rapporteur  au  Gongres. 

Van  Haute,  Ingenienr  des  Ponts  et  Chaussees, 
Rapporteur  au  Gongres. 

Van  der  Schueren,  Ingenienr  Principal  des  Ponts  et 
Chaussees,  Rapporteur  au  Gongres. 

Nyssens-Hart,  Ingenienr  en  chef  honoraire  des  Ponts 
et  Chaussees,  Rapporteur  au  Gongres. 


Gcrniantj  : Dr.  Holle,  Koniglich  Preussischer  Unterstaatsse- 

kretar  im  Ministerium  der  olTentlichen  Arbeiten. 
von  der  Hagen,  Koniglich  Preussischer  Ministerial- 
direktor  im  Ministerium  fur  Handel  und  Gewerbe. 


(irniKtHif  : 


von  Doemming,  Koni^Hidi  l»f(!ijssisdi(;f  ( )l)(*fl)au- 
(liivklor  mid  \'orl raj^uMid(!i-  |{;il  im  Ministcr  iiiin  dcr 
()IT(‘iilli(‘li(‘[i  Arlj(*il(*fi. 

Sarrazin,  Pmissiscdicr  Koficim(*[*  Olx'r 

Imiiral  iimi  N'orlra^^cfidar  Hal  im  Miriisteriiim  dcr 
(dlrril li(di(‘ri  A rl)(dl(m. 

Germelmann,  Kdriij^lidi  J*r(‘iissisdi(M’  Iddadmer 
Ohcrhaiiral  imd  Vorlra^^Ciridor  Hal  im  Miriisloriimi 
(l(‘r  (illen  I lichen  ArbciUm. 


Kisker,  Krmij^didi  l‘reiissisdier  01jcrTcgicnm‘»sral 
imd  V()rli-a‘^nm(l(‘r  Hal  im  Minislerium  d(n-  dncril- 
lidum  Ai‘l)(dl(*n. 

Anderson,  Krinij^lidi  Ib'oussischci*  (IdieinKir  Ohm-- 
ham-al  imd  Vortragcnder*  Hal  im  Minislerium  d(n' 
(dVenlliclKm  Arlxn'len. 

Keller,  Kiniiglidi  Hrenssisdier  Geheimer  Ober-hanral 
imd  Vorlragender  Rat  im  Minislerium  der  (inent- 
lichen  Arbeilen. 

Dr.  Ing.  Sympher,  Kbiiiglicb  l^renssischer  Gebeimm' 
Obei-banr‘at  nnd  \'orlragender  Hal  im  Minisler'inm 
der*  (dlenllicben  Ai'lieilen. 

von  Bartsch,  Kbiiiglicb  Di*enssiscbei*  Gebeimer 
Hegiei'imgsrat  nnd  Vorli*agender  Hal  im  Ministe- 
rinm  fur  Handel  imd  Gewerbe. 

Nuyken,  Kbiiiglicb  Preiissiscber  Gebeimer  Banral 
imd  Vorlragender  Ral  im  Minislerium  fiir  Hand- 
wii'lsdiafl,  Domanen  und  Korsten. 

Hermann,  Kbiiiglicb  Preussischer  Oberbaurat. 


Hamel, 

Muttray, 

Gersdorff, 

Teubert, 

Roloff, 

Schimmelpfennig,  Kbiiiglicb  Preussischer  Oberre- 
gierungsrat. 

Suadicani,  Kbiiiglicb  Preussischer  Gebeimer  Baural. 
Miitze,  ))  ))  » » 

Reuter,  » » Pvegierungsrat. 

Michelmann,  Kbiiiglicb  Preussischer  Begierungs- 
und  Baural. 

Narten,  Kbiiiglicb  Preussischer  Pvegierungs-  und 
Baural. 


(idriiKiHij  : 


__  ;^7  __ 

Priismann,  Kf)riiglich  Preiissischc'r*  iirid 

liaiirat. 

I)i*.  Juzi,  K(")Miglidi  Pi*eiissischei*  Hegieniiigs-  iirul 
Jiaurat. 

Schulze,  Kdniglicli  Jh*eussischer  JvCgienings-  und 
lianrat. 

Ehlers,  Koiiiglich  Preiissischer  l^rol'essoi*. 

Schulze,  ))  » )) 

Schiitte,  » »•  » 

Thiele,  » » Ban  rat. 

Kieseritzky,  Koiiiglich  Preiissischer  AVasserliau- 
iiispektor. 

Dubislav,  Koniglich  Preiissischer  Meliorationsliaii- 
insjiektor. 

Klinkert,  Koniglich  Preiissischer  Melioratioiisliaii- 
inspektor. 

von  Sorgel,  Koniglich  Bayerischer  Oherhaudirektor. 

Schmidt,  » Sachsischer  Oberhaurat. 

von  Euting,  » Wurtteiiihergischer  Priisi- 

dent. 

von  Schaal,  » » Oherliaiirat. 

Pfleiderer,  Koniglich  Wiirttenihergischer  Begie- 
rnngsrat. 

Honsell,  Grossherzoglich  Badischer  (3berbandirektor. 

Rossirt,  ))  ))  Ban  rat. 

Kupferschmid,  Grossherzoglich  Badischer  Oherhaii- 
inspektor. 

Imroth,  Grossherzoglich  Hessischer  (deheinier  Ober- 
banrat. 

Mensch,  Grossherzoglich  Meklenhnrgischer  Ohei- 
bandirektor. 

Brinckmann,  Herzoglich  Braunschweigischer  Ge- 
heimer  Ban  rat. 

Rehder,  Oherhaudirektor  der  freien  und  llansestadt 
Liiheck. 

Bucking, Oherhaudirektor  der  freien  und  llansestadt 
Bremen. 

Bubendey,  Wasserhaiidirektor  der  freien  und  Hanse- 
stadt  Hamburg. 

Winter,  Kaidirektor  der  freien  iind  llansestadt 
Hamburg. 
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iMcntHWif  : 


France  : 


WiUgerodt,  Minislofialral  und  \V:iss(;r- 

l)amlir(‘ktor. 

von  Traut,  KaisorlicduM-  Miriist(‘,rialrat. 


Quinette  de  Rochemont,  IrispocUMir  gdndral  dos 
I*onts  (‘I  Chaiissdes,  DircMHeiir  des  IHiaros  (',t  lialis(;s, 
Prdsid(Mit. 

Mallet,  Moml)ro  do  la  (^fiatril)ro  do  (Join  m(‘roo  do  Paris. 

Michaud,  M(Mrd)r(;  Socrdlairo  do  la  Charnhro  do  (U)in- 
inorco. 

Lefebvre,  Mertd)ro  Trosorior  de  la  (^liarrd)ro  do 
Cojnrrioi'co. 

Peltereau  Placide,  Morrd)ro  do  la  Ciiarnhro  d(‘.  (>)rn- 
rnoj’co. 

Marsaux,  Mombrodo  la  Cbainl)redo  COmrnoroo. 

Dabat,  Diroclour  do  I’hydrauliqno  et  dos  arndliorations 
agricolos. 

Mengin-Lecreulx,  Inspectour  Cronoral  dos  l\>rits  ot 
Clmiissoos. 

Guinard,  [iis|)octour  General  dos  Fonts  et  Chanssdos, 
Direct,  de  I’Kcole  Xationale  dos  Fonts  ot  Chanssdos. 

Levy  Maurice,  Inspect.  Gen.  dos  Fonts  ot  Chanssdos. 


Guerard 

)) 

)) 

)) 

Joly 

)) 

)) 

)) 

Alexandre 

)) 

)) 

)) 

Derome 

)) 

)) 

)) 

Juncker 

» 

)) 

)) 

Vetillart 

)) 

)) 

)) 

D’Henouville,  Chef  de 

la  Division  de  la  Navigation 

an  Ministere  dos 

Travanx  Publics. 

Girardon,  Tngdnieur  on 

chef  dos  Fonts  et  Chanssdos. 

La  Riviere 

)) 

)) 

)) 

Dusuzeau 

)) 

)) 

)) 

Barbet 

» 

» 

» 

Barbe 

)) 

)) 

)) 

Batard-Razeliere 

)) 

)) 

)) 

Cuenot 

)) 

)) 

)) 

Bourgougnon 

)) 

)) 

» 

Arnaud,  Ingdnienr  dos 

Fonts  ot  Chanssdos. 
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France  : 

De  Joly,  Ing.  dos  Ponls  oi  Chausseos,  Secretaire. 

Le  Vice-ld’esident  du  Conseil  (leneral  d(;s  f\)rits  (d, 
(diaiissees. 

t^e  i)irecteiir  du  Personnel  et  de  la  Cornptahilite. 

Le  Coiiseiller  d’Ktat,  Directeur  des  routes  de  la  Navi- 
gation et  des  Mines,  an  Ministere  des  Travaux 
Publics. 

Faited 
States  : 

H.  F.  Hodges,  Engineer,  U.  S.  Army. 

J.  C.  Sanford,  Engineer  U.  S.  Army. 

J.  A.  Ockerson,  Civil  Engineer,  Mississippi  Com- 
mission. 

liassia  : 

de  Timonoff,  Professeur  a I’lnstitut,  Directeur  des 
voies  de  communication  de  la  region  de  Saint- 
Petersbourg. 

Henry  Merezyng,  Prof,  a I’lnstitut  des  Ingenieurs, 
Ing.  des  voies  de  communication,  Conseiller  d’Etat. 

Prince  Vsevolod  Chakhovkoi,  fonctionnaire  pour 
missions  speciales  aux  voies  de  communication. 

Ing.  Paolo  Tchekhovitch,  Conseiller  d’Etat,  Direc- 
teur des  travaux  du  Port  d’Odessa. 

Lipine,  Conseiller  d’Etat. 

Lokhitine,  Conseiller  d’Etat. 

Jevane  Stanislas,  Tngenieur  des  voies  de  communi- 
cation. 

Japan  : 

Prince  Sanetoron  Itchijo,  Capitaine  de  Fregate, 
attache  naval  du  Japon  a Paris. 

An  stria  : . 

Schromm  Anton,  Hofrat,  K.  K.  Binnenschifffabrts- 
Inspector. 

Hillinger  Heinrich,  Hofrat,  Vorstand  des  hydro- 
technischen  Bureaus. 

Kautzky  Dr.  Heinrich,  Sectionsrat, Vorstand  an  dem 
Wasserstrassen-  und  Binnenschiflrtahrts-Departm. 
Kuhn  Richard,  K.  K.  Baurat  der  Direction  fur  den 
Bail  der  Wasserstrassen. 

Gregoris  Anton,  Baurat  der  Lagerhauser  in  Triest. 

— 10 


Ansi  rid  : 


lhlHii«trij  : 


\r(  fieri  amis 


Sixihi  : 


Goldbach  Joseph,  K.  K.  .Miiiisl<‘rialiat. 
Lauda  Ernst,  ( Ihcrhaiiral . 

Herbst  Arthur,  ( ihcrbaiiral. 

Markus  Eduard,  K.  K.  Ilofral. 

Deutsch  Dr.  Viktor,  K.  K.  Sca-tionsrat. 
Roll  Viktor,  K.  K.  Minish'rialral. 


B61a  de  Gonda,  CoiiseilU'r  Minislrr*irl. 

Farago  Leopold,  Doiisiglierci  do.  Lezioiio. 
lozsa  Ladislas. 

Steinaker  Gabriel,  Oonsigli(M'(‘.  tocrjic^). 

Jacques  de  lahy,  Se^relar’io  Minist(;riale. 

Louis  de  Hoszpotzky,  CoiisigliercMli  S(vaoii(\ 
Koloman  de  Kennessey,  De^^io  consigli(M*(^  (;t  Isjk;1 
lore  capo  delle  Feia*ovie  ed  ini|)i'es(‘  di  Navi^^azioru^  . 
dello  Stato  Ungher*ese. 

Hoszpotzky,  Capo  della  Delegazione. 

Dr.  August  Neuchtern,  II.  Magistratsrat. 

Joseph  Cssottbauer,  Geineindei-at  der  Sladt  Wien. 
Heinrich. 


: Van  der  Sleyden,  JMi.  \V.  ancien  Ministn^  dii  Waler- 
staat. 

Wortmann  H.,  Ingenienr  de  J’’’  classe  do  WaU'i'staat. 
Nelemans  J.,  Ingenienr  de  D‘‘ cl.  dn  gonverneinent 
Deking-Dura  Adrianus,  Ing.  en  chef  de  la  lh*ovinc(‘ 
de  rOveryssel,  Stationsweg,  Zwolle. 


Don  Edoardo  Lopez  Navarro,  Inspecteiir  Cenei’a! 

des  Pouts  et  Chaiissees  et  des  Ports. 

Don  Carlos  de  Augulo  y Bertram,  Direcleiir  d(‘s 
travaiix  dii  port  de  Barcelone. 

Pon  Julio  Valdes  y Hamaran,  sous-directeni-  des 
travaiix  du  })ort  de  Barcelone. 

Don  Luigi  Malini  y Uriborri,  Directeur  des  travaiix 
dn  Guadalquivir  et  du  Port  de  Seville.- 
Don  Garcia  Arenal,  Directeur  des  travaux  du  Port 
Vigo. 
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l^fuiin  : Don  Guglielmo  Brochmann  y Abarzusa,  lf)^('nioiir 

adjoint  a la  section  des  travanx  t)ydranli(|n(is  an 
Ministere. 

De  la  Puente  y Bas'save  D.  Jose,  DircMdcnr*  d(‘ 
classe  de  la  Marine  inarctiande. 

Texidor  D.  Jesus  Maria  y Alcala  del  Oluro,  U(mi- 
tenant  de  classe  de  la  Marine  inarcliand(\ 

Ortuno  E.,  Ingenienr,  Senatenr. 

Ai'(/en(.inr  : Besson  Beltram,  Lientenant  de  vaissean,  attache 

naval  anpres  des  Legations  de  I’Argentine  a I\aris  (d 
a Rome. 

Uouhiania  : Saligny  Angelo,  Inspectenr  General,  Directenr  dn 

service  hydranliqne  et  des  travanx  de  construct iofi 
dn  port  de  Constantza. 


J)(‘)imark  : Chr.  Otterstrom,  Directenr  dn  service  des  eanx. 

(dir.  Hummel. 


Xonvaif  : G.  Satren,  Directenr  de  la  canalisation. 

China  : Sig.  Tchai  Tching-Svung,  Secretaire  de  la  Lega- 

tion Imperiale. 

Danube  : Deutsch  Ing.  James,  President  de  I’Adniinistration 

(Eiirop.  CoramiSS.)  de  la  Societe  de  navigation  snr  le  Danube. 

Frankl  Ferdinand,  Conseiller  d’ Administration  de 
la  Societe  de  navigation  snr  le  Dannbe. 

Muller  Otto,  Conseiller  d’Etat,  chef  de  la  Direction 
de  la  Societe  de  navigation  snr  le  Danube. 

Suppan  Carl  Viktor,  Inspectenr  Snperienr  de  la 
navigation  snr  le  Dannbe. 


Stvitzerland  : de  Morlot  Albert,  Inspectenr  Lederal  en  clnd'  des 
travanx  publics. 

Rusca  Giovanni,  (Japitaine  dn  ('ienie. 


Ci'eat-Brltain : Sir  Charles  Morre  Walson,  Pdigineer  (adonel  tl.  M. 
Army. 

Sir  Francis  Vernon-Harcourt,  Engineer. 


§ 3.  — Questions,  Communications  and  list 
of  publications 


I SECTION  : INLAND  NAVIGATION 


A.  — QUESTION'S 

1.  Question  : On  the  advantages  and  organization  of  mixed 
Transports  that  is  by  Ilailivays  and  Waterways. 

1.  Moschini,  A.  — General  lleport. 

2.  Whinery,  S.  — A review  of  transportation  and  the  rela- 

tion of  transportation  agencies  to  each  other  in  the  United 
States. 

3.  Captier,  G.  — On  the  advantages  and  organization  of  mixed 

transportation  that  is  l)v  railways  and  waterways. 

4.  Tavernier,  R.  — On  the  vdility  and  organization  of  mixed 

transportation  in  the  South  F]ast  of  France. 

5.  Crotti,  G.,  and  Carrissimo,  M.  — Aerial  cableways  as  applietl 

to  the  transport  service  of  harbours. 

6.  Maxinioff,  S.  — Advantages  and  organization  of  mixed 

transports. 


2.  Question  : [nftuence  of  Deforestation  and  of  the  Drying  up 
of  Marshes  on  the  SpJiere  of  Di/laence  and  on  the  Perfor- 
mance of  the  Rivers. 


7.  Cipoletti,  C.  — General  P»eport. 


— 'M 


H.  Keller,  H.  — l^ll’rrl  oC  (l(*rorostal ion  and  drainiri}^  of  marsin's 
upon  llic  |•(‘;^Mnl(‘n  and  d is(diai-{4<*  of  rivors. 

!).  Lauda,  F.  — Inllmnn'c  ol‘ llin  d(!sl niclion  of  forests  atid  lh(‘ 
di‘aina;4(‘  of  niarsli(‘s  <)ii  llic  conrs<*  and  jv^diinni  of  j'ivcn'S, 

10.  Riedel,  J.  — InlliKMice  of  Uic  d(‘sl rnriion  ol'  fornsts  and 

of  lli(‘  drainirif.^  of  s\vanij)s  on  tin*  oonditions  of  How  and 
l(*V(d  of  tin*  rivcM's, 

11.  Wolfschiitz,  J.  — Iid1ii(*nc(‘  of  lh(‘  d(;sl rnotion  of  for(‘sts 

and  of  lli(‘  (li'ainin^^  of  swamps  upon  lln*  conrs(;  and  On* 
|•('^^inl(‘n  of  i‘iv(*rs. 

OJ.  Lafosse,  H.-N.  — lnllih‘ii('(;  of  tin*  d(‘st[*nclion  of  fon;sLs  and 
drainage*  of  inai-sin's. 

10.  Ponti,  E.  — Inllnencn  of  tin'  d(*slrnclion  of  fonisls  and 
drainage*  of  inai'stn^s  on  tin*  n'ginnm  and  . dischargei  of 
streams. 

I i.  Lokhtine,  M.  — Intlnerna?  of  the*  elestrnediejn  of  for*ests 
anel  elrainage^  e>f  niJirsln's  e>n  the*  re*ginn*n  anel  eliseOiarge 
e)f  i*ivei*s. 


. OrESTiejN  : Investigations  of  the  Methods  best  suited  foy^  sur- 
mounting great  Differences  of  Level  heticeen  the  Reaches 
of  Canals. 

15.  Crugnola,  G.  (ieneral  I»ei)e)rt. 

10.  Gerdau,  B.  — Study  of  systems  toi*  e)vercoming  elitfereiices 
e)f  level  in  e^anals. 

17.  Herman,  A.,  anel  Priismann,  A.  — Sy.stems  which  are 

suitable  for  surmounting  great  elitfereiices  in  the  levels  of 
twe)  canal  reaches. 

18.  Vernon-Harcourt,  L.-F.  — Investigation  of  the  metlmels  best 

suiteel  for  surmounting  great  ditlerences  of  level  between 
the  reaches  of  canals. 

19.  Schromm,  A.  — A study  on  the  various  methoels  of  sur- 

mounting elitfereiices  of  level  of  canal  reaches. 
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"20.  Smrcek,  A.  --  (lomparison  of  vai’ioiis  sysU'ins  oC  lirtin^ 
boats,  in  i*(‘S|H'cI  of  lluMf  workiFi^jf  capacities  and  Uie.ir 
iinpoF'tance  as  rei’nrds  the  pr()p()S('(l  l)annl)e-0(ier  canal  in 
Ansti'ia. 

21.  Genard,  H.  — Study  of  the  systems  suited  to  overcomirjg 

higli  lifts  between  canal  levels.  Vertical  lifts  or  incJined 
planes. 

22.  Lefebvre,  E.  — Study  of  systems  suited  to  overcoming  higti 

lifts  between  canal  levels. 

2I>.  Symon,  Th.  — Mechanical  lift  locks  in  America. 

24.  de  Bovet,  A.  — On  the  systems  best  suited  to  surnionnting 

gi-eat  (litYerences  of  level  between  the  reaches  of  canals. 

25.  Girola,  M.  — On  great  ditferences  of  level  from  ttie  point  of 

view  of  mixed  traffic. 

26.  Wouter  Cool  and  van  Panhuys.  — Means  for  overcoming 

great  ditferences  of  level. 

4.  OuESTiox  : Devetopincnl  of  [nl  rnd  Navigation  bg  Means  of 
Shallow-draaghl  Vessels.  Mode  of  Conslruction  of  these,  and 
1 heir  Motor. 

27.  Fumanti,  G.  - General  Pm})ort. 

28.  Bliimcke,  R.  - JJeveloinnent  of  the  navigation  carried  on 

by  vessels  ot  shallow  draught.  Build  and  means  of  [iropnlsion 
of  these. 

29.  Wahl,  A.  — Development  of  inland  navigation  by  means  of 

light-dranght  boats.  Mode  of  construction  and  motor's. 

Ji.  — COMMUNICATIONS. 

i.  CoMMUNiCATiox  : A Studg  of  Means  of  establishing  Connection, 
bg  inland  Waterioag  across  the  Alps  between  the  Mediterra- 
nean, the  Adriatic  and  Central  Europe. 

50.  Paladini.  F.  — Genei\al  Report. 

51.  Riedel,  J.  — An  enquiiw  into  the  feasibility  of  constructing  a 

navigable  watei’way  thi'ough  the  Alps  to  connect  the  Adi-iatic 
Sea  and  the  Mediterranean  with  Centi’al  Enroire. 


— M‘> 


2.  (^OM.Mi’NlCATloN  Eca) n(t niKuil  and  l<‘chnical  Sfndi/  of  Ua;  nuicha- 
niral  Travlion  of  Hoals  on  Ilh'Ci's,  (AUtals  and  Jjikcs. 

Paladini,  E.  (icrNiral  Ko|)orl. 

Kottgen,  E.  — Tli(i  (ilectrical  towage  of  v(;ss(;ls. 

\\\.  Thiele,  F.  — Kconomic  study  of  th(i  nuMdiauic'al  ship-train 
on  riv(u*s,  lakes  and  canals. 

X).  Thwaite,  B.  — An  e(a)noinical  and  Uichnical  study  ol‘  the 
mechanical  traction  of  boats  on  rivers,  canals  and  lakes. 

d().  Snyers,  R.  — Study  of  a new  mode  of  nuichanical  and  e(a> 
nomical  traction  for  l)oats. 

A7.  Clarke,  St.-J.  and  Gerard,  L.  — Kconornical  and  technical 
study  of  the  mechanical  traction  of  l)oats  on  rivers,  canals 
and  lakes,  by  American  methods. 

dS.  La  Riviere,  G.  - Kconornical  and  technical  study  of  the 
mechanical  ti*action  of  boats  on  rivers  and  canals. 

Ab.  Merczyng,  A.  — Mechanical  traction  of  boats  proposed  in 
Russia  on  the  canals  passing  around  lake  Ladoga. 


.‘L  0)M.Mi'NicATiux  : The  }forl(ja(jhaj  of  Inland  Shipping. 

40.  Berlingieri,  Fr.  — General  Report. 

41.  Kisker.  W.  — The  mortgaging  of  inland  shipping. 

de  Sanctis,  P.-E.  — Mortgaging  of  vessels  engaged  in  inter- 
nal navigation. 

40.  Frola,  M.  — Mortgages  on  vessels  used  for  inland  navigation. 


4.  Communication  : Have  the  Rivers  /lowing  southward  from  the 
Alps  the  Charaeteristies,  and  are  their  hydraulic  Conditions 
such,  as  to  render  possible  the  Institution  of  rnovable  Dams 
like  those  in  Use  on  northern  Rivers  to  prevent  the  Fall  of  the 
Water  Level  with  the  Ebbing  Tide,  and  to  provide  the  neces- 
sary anchoring  Ground  for  Shipping. 


No  Reporter. 


— 47  — 


5.  (loMAiTNiCATioN  : Sludi/  of  the  hJlfecf.'^  prodacod  fjij  I hr 

rtdlfiof  of  navh/ahlr  (knatls  on  (hr  nndrrprou nd  Watrr 
Sijslrnts. 

4i.  de  Sanctis,  P.-E.  — General  Report. 

45.  Denil,  G.  — Iiilliience'  of  canals  on  the  domain  of  th(' 
n n d e rg  ro  n nd  wate  r s . 


0.  (^o.MMUNiCATJON  .'  Jicsnlls  obtained  bif  Dredginp  In  Increasing 

the  Depth  of  Water  of  Divers.  Technical  and  administra- 
tive Organization  of  Works  andertaken  with  this  Object. 

46.  Tornani,  I.  — General  Report. 

47.  Roloff,  E.  — Eliect  of  dredging  on  river  beds.  Technical  and 

administrative  management  of  the  operations  j)erformed 
for  this  purpose. 

48.  Kretz,  F.  — Elfects  produced  on  the  beds  of  rivers  Ijv  work 

done  with  Kretz  dredgers.  Technical  and  administrative 
management  of  such  like  operations. 

49.  Ockerson,  J.-A.  — Hydraulic  dredges  as  used  for  the 

improvement  of  navigation  on  the  Mississippi  river. 

50.  Sassi,  E.  — Dredging  in  the  bed  of  rivers.  4'ests  made  in 

Italy  in  1904. 

51.  Kleiber,  G.  — Results  obtained  with  dredging  the  shoals 

in  the  Volga  between  Kstovo  and  Bogorodsk. 

52.  de  Lelavski,  N.  — Approfondissement  des  grands  tleuves  a 

fond  mobile  an  moyen  de  travaux  concurrents  de  regularisa- 
tion  et  de  dragage  ((jenvre  posthiune). 

11.  SECTION  : OCEAN  NAVIGATION 

A.  — QUESTlOxNS 

1.  Question:  Improvement  of  the  Mouths  of  Rivers  discharging 

into  tideless  Seas. 

53.  Turazza,  G.  — General  Report. 

54.  Germelmann,  W.  — Amelioration  of  the  estuaries  of  rivers 

11  owing  into  tideless  seas. 


'IS 

•V).  Gu6rard,  A.  — I mpfovcMiKMil  ol‘  Uh*  inouUis  of  riv(!fs 
ll()\viri}4  into  lid(;l(‘,ss  s(!as.  Wui-ks  hiiill  and  ohsnrvalions 
iiiad(‘  al  lli(‘  iiioidlis  of  ih(‘  KIioik^. 

r)().  Barcelloni,  A.  — l*rol(‘,(;lion  works  al  IIk;  iiioiilli  ol'llio  Pd. 

r>7.  Bruno,  G.  — .\oli(a^  on  tlu;  arrangeiiKMil  of  llio  iikjiiUis  oT 
rivci's  llowiiij^  into  lid(d(!ss  s(‘as  and  on  IIk*  nioiiUis  ofllK* 
river  Pd. 

dS.  Orlando,  F.  — Kx|)(n-ini(‘nts  on  a woi’kinj^  tnod(d  in  ord(‘,r 
lo  d(d(M-inim;  th(?  |)(jssil)ility  of  improving  ti)(*  niontfis  oC  IIk; 
Til)(M‘  I’or  the  pni*pos(;  of  inariliirK*  navij^ation. 

dp.  Tchekhovitch,  F.  — Works  of  linj)rovorneni  at  Uk;  inontlis 
of  lh(‘  K(dia  Ann  (Poissian  l)raiicli  ol‘ tin;  l)aniil)0). 

()0.  de  Timonoff,  V.-E.  — lini)rovoment  of  Ihe  months  of  larL((; 
rivei's  flowing  into  lideless  seas. 

ll.  (^)n<:s'noN  : Pro</rcss  in  Mel  hods  of  Proindsion  of  Vessels.  Kjfecl  of 
Ihese  on  ('Jiarmels  and  Ilarhoars. 

hi.  Soliani,  N.  — (leneral  Keport. 

()i2.  Techel,  M.,  and  Narten,  G.  — Progress  in  Mearis  for  the 
propulsion  of  vessels.  (a)nse(]iiences  in  I’egard  to  channels 
and  harljours. 

()‘>.  Parsons,  Ch.  A.  Hon.  — ]^at*son’s  Marine  Steam  Tnrhine. 

hi.  See,  H.  — Some  stern  facts. 

()d.  Belong.  M.  - Progress  in  the  means  of  i)ropnlsion  for  ships. 
Its  effect  upon  harbours  and  channels. 

hh.  Rota,  G.  — Advance  in  the  means  for  propelling  ships. 

h7.  Pecoraro,  N.  — Experimental  researches  on  the  action  of 
propellers  working  under  special  conditions. 

P).  OrnsTiox  : Hevieio  of  Ihe  carious  Methods  of  Workiraj  and 
Administration  of  Sea})orts.  Their  hijluenee  on  the  JJeve- 
lopinent  of  Trade. 

h8.  Mazza,  A.  — General  Pieport. 

h9.  Benduhn,  N.  — Exposition  of  the  different  methods  of 
working  and  of  management  of  maritime. harl)onrs.  Their 
influence  on  the  development  of  traffic. 


Ill  sight  of  Bellag’io  (Lake  Como). 
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70.  Winter,  P.  — 4’ho  seapoi'L  of  llainbiir^’.  Us  inaria<^emont 

and  working. 

71.  Joly,  P.  — Account  ot  the  various  incttiods  of  adniinistci'ing 

and  operating  commercial  ports. 

7"2.  Lampugnani,  L.  — Diderent  systems  of  administration  and 
operation  for  ports.  Inlluence  of  these  systems  on  ttie 
economic  results  of  the  management  of  seaports  and  on 
tlie  commercial  operations  of  the  latter,  from  the  point  of 
view  of  Italian  legislation  as  it  concerns  the  autonomy  of 
the  port  of  Genoa. 

7d.  Gullini,  H.  — Working  of  the  port  of  Venice. 

4.  Question  : Conditio7is  affecting  the  Foi'cc  of  Waves  ai\d  the 
Construction  of  Breakwaters  to  resist  them. 

74.  Lo  Gatto,  P.  — General  Ueport. 

75.  Anderson,  M.  — The  construction  of  the  outer  moles  of 

ports  with  regard  to  the  wave  forces  which  they  ai’e  to 
resist.  Estimation  of  these  forces. 

76.  Vernon-Harcourt,  L.-F.  — Conditions  affecting  the  force  of 

waves  and  the  construction  of  breakwaters  to  resist  them. 

77.  Cay,  D.-W.  — Construction  of  outer  breakwaters  of  har- 

bours in  view  of  the  force  of  the  waves  wich  they  have  to 
resist.  Estimate  of  this  power. 

78.  Bech,  C.  — Moles  near  Yorupor  and  Hanstholm  on  the  West 

Coast  of  Jutland,  Denmark. 

79.  de  Joly.  — Construction  of  breakwater  outside  of  seaports 

taking  into  consideration  the  force  of  the  waves  they  must 
oppose.  Determination  of  this  force. 

80.  Coen-Cagli,  E.  — Works  of  defence  of  the  port  of  Naples. 

Considerations  on  the  structure  and  the  shape  of  break- 
waters outside  of  ports. 

<81.  Bastiani,  F.,  D’Urso,  F.,  and  Simoncini,  E.  — Structure 
and  form  of  Innakwaters,  built  in  Italian  harbours. 
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<S'i2.  Bernardini,  O.  - (ioiislriicliofi  of  IIk*  oiilcr  iiiol(!S  of  ports, 
Iwivifi}^^  i'(‘^ai-(l  to  lli(*  foirc  of  IIk;  wavos  wliioh  tticy  liav(i  to 
r(‘sisl.  Kstiiiiatioii  ol'lliis  lorat. 


a.  — COMMIJMCATIOXS 

I.  (^o.MMrNicA'rioN  : llafnd  Increase  in  Ike  Dimensions  of  Hiea 
mers  and  Sailinfjs  Vessels.  Draught  of  Water  of  these. 
Effect  of  the  Increase  on  the  Harbours.  Canals  and. 
approaches. 

S:’).  Jorini,  A.  — (Jenoi*al  l»e|)orl. 

S4.  Corthell,  E.  — Mai'itime  Coiiiincrce.  J)evolopmont  in  dimen- 
sions of  vessels,  flxisting  and  j)roposed  dimensions  of  ports. 

85.  Vetillart,  H. — Jtirnensions  of  ships.  Their  raj)id  jjrogres- 
sion  and  its  consequences. 

80.  Verdinois,  C.  — The  rapid  increase  in  the  size  of  steamships 
and  .sailing  vessels.  Its  etTect  upon  {)orts. 


'2.  Communication  : The  Use  of  liquid  Fuel  for  Purposes  o^ 
Navigation. 

87.  Ancona,  U.  — General  R.eport. 

88.  Melville,  G.  — Liquid  fuel  for  naval  and  marine  uses. 

3.  Communication  : The  Transport  of  Cargo  by  Ferry-Boats. 

89.  de  Vito,  E.  — General  Report. 

90.  Ashley,  H.-W.  — Concerning  car  ferries  navigating  bays, 

sounds  and  lakes  subject  to  the  jurisdiction  of  the  United 
States. 

91.  Cucchini,  E.  — Transportation  of  freight  by  ferry-boats. 

92.  Rota,  G.  — Goods  transport  by  railways  ferries. 
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i.  CoiMMUNicATioN  ! Hep0)’t  OH  Ikc  niost  recent  loorks  carried 
out  in  the  principal  seaports. 

Bubendey,  J.,  ‘"tnd  Schultze,  L.  — The  German  maritime 
Harbours  : Emdeii,  Hremen,  Haibiirg,  Haml)ii?‘g,  Lii heck  and 
Stettin. 

94.  Van  der  Schueren,  F.  — The  maritime  installations  of  the 

port  of  Ostend.  Extension  works. 

95.  Nyssens-Hart,  J.,and  Piens,Ch.  — Account  of  the  construc- 

tion works  at  the  Zeebrngge  landing  place. 

96.  Grenier,  L.,  and  Van  Haute,  G.  — Maritime  canal  from 

Ghent  to  Terneuzen  and  port  of  Ghent. 

97.  Hodgdon,  W.  — A description  of  so’i:e  of  the  most  recent 

works  executed  and  in  progress  at  the  port  of  Boston, 
Massachusetts,  U.  S.  A. 

98.  Sullivan,  J.  — Avanced  methods  of  handling  heavy  commo- 

dities as  exhibited  in  ports  of  the  Great  Lakes.  System  of 
North  America. 

99.  Quinette  de  Rochemont  (Baron).  — Report  on  the  works 

most  recently  carried  out  in  the  principal  maritime  harbours 
of  France. 

100.  Bernardini,  O.  — New  harbour  works  at  Genoa  and  Savona. 

101.  Cucchini,  E.  — The  grain  elevator  at  Venice. 

102.  Cucchini,  E.  — The  Lido  entrance  at  Venice. 

103.  Perilli,  M.  — Jetties  of  armored  concrete. 

104.  Caizzi,  L.  — Technical  notice  of  the  docks  and  of  the  port 

of  Naples. 

105.  Rojdesvensky,  A.  — New  work  carried  on  in  the  mari- 

time canal  at  Saint-Pete rsbourg. 


5.  Communication  : Responsibility  of  Ship  Owners  in  regard 
to  private  Parties  or  public  Administrations. 

106.  Berlingieri,  F.  — General  Report. 

107.  Chargueraud,  A.  — Responsibility  of  ship  owners  in  regard 

to  private  parties  or  public  administrations. 


11)8.  Verneaux,  R.  — l»(;s|)onsil)ilily  ol’  shi|)  owners  lowarvl  pri- 
v;il(J  |)ar‘li(^s  oi'  piihlic.  adininislrations. 


0.  CoMMCMCATioN  ! ('^odst  Sicjuals.  — fjUjhlships.  — WirelcHH 
Telcpraphif . 

lOi).  Pullino,  V.  (lefieral  IU‘poi-L 

NO.  Korte,  W.  He.ac.ons  ami  I'oj^  signals  on  Uk;  I’rnssian 
coasts. 

I I I.  Douglass,  W.  Liglithonse  engine(M‘ing  in  (Irc^al  Iti'itair). 

I hJ.  Ribiere,  C.  — Signals  ami  lightships  on  the  (toasts  of 
Kramu\ 

llh.  Cattolica,  P.  — Lighthouses  and  signals  from  tlni  stand- 
point of  nautical  re(jnii*(‘inents. 

7.  Communication  : Measures  adoyjied  by  iJte  diU'erent  govern- 
ments for  the  Protection  of  Ocean  Navigation.  Bounties. 
Reduced  Raihvay  Taodffs  for  Merchandhe  intended  to 
be  transported  by  Sea. 

114.  Soliani,  N.  — General  Ile])ort. 

115.  Rosing,  J.  — Measures  takeri  by  the  ditfei'ent  governments 

for  the  enconragenient  of  navigation.  Premiums  and  redu- 
ced railway  charges  for  goods  ttiat  are  to  he  ti‘ans[)orted 
hy  sea. 

i lG.  Bates^  W.  — Measures  adopted  hy  the  ditferent  governments 
for  the  protection  of  ocean  navigation. 

117.  Colson,  C.  — Measures  taken  hy  the  government  for  pro- 

tecting maritime  navigation  in  France. 

118.  Bernard!,  J.  — Measures  taken  liy  the  Italian  Government 

for  assisting  the  merchant  navy. 


OTHER  PUBLICATIONS 

119.  Guide  du  Gongres  de  Milan. 

P20.  Milano  net  1905. 

P2l.  Bormann,  A.  — Les  dernieres  dragues  a godets  construites 
en  Russie  section). 


■['■I'-I.  Sassi,  E.  — La  legislation  et  la  jiirisi)r*ii(lcnco  ilalieiine  i)ar* 
rapport  anx  lloiives  ot  anx  torrcMits  iiavii^ables  ( l’’^  section). 

it>:L  Havestadt  nnd  Contag.  - Mitteiinng  dor  Teltowkanal-Jian- 
vei’waltnng  iiber  die  Mactinower  Scblense  (I.  Abteiinng). 

Lii.  Havestadt  nnd  Contag.  - Mitteibing  der  Teltowkanal-Ban- 
vei'waltiing  iiber  den  elektrischen  Schirfszng  nnd  die  elek- 
ti'ische  Treidelei  anf  dem  Teltowkanal  (1.  Abteilnng). 

L25.  Ministero  della  Marina.  — Monografia  storica  dei  porti 
deir  antichita  iiella  penisola  italiana. 

LJ().  Coen-Cagli,  E.,  et  Bernardini,  O.  — Ports  maritinies.  Notice  ■ 
illnstree. 

127.  Cozza,  L.,  et  Grille  della  Berta,  J.  — Lacs,  tleuves  et  canaux 

de  navigation.  Notice  illnstree. 

128.  Pokorny,  F.  — Ascensenr  pour  Ijateanx  et  navires  (systeme 

Pokoriiy). 

129.  Wilhelm,  M.  — Conconrs  International  de  Vienne  pour  im 

projet  d’elevateur  de  bateaux.  Coinpte  rendn. 

130.  Orlando,  P.  — Roma  porto  di  mare. 

131.  Orlando,  P.  — Roma  porto  di  mare  e la  navigazione  interna 

sni  Tevere  e snl  Nera. 

132.  Berni,  A.  — Navigazione  tluviale  in  provincia  di  Mantova 

nelLanno  1904. 

133.  Cipoletti.  — Sistemazione  del  Tevere  e delle  vallata. 

134.  Scotti,  A.  — Le  forze  idranliche  del  naviglio  grande  e 

I’inipianto  idroelettrico  di  Tnrbigo. 

135.  Priismann.  — Vergleichnng  von  Schlensen  nnd  mechani- 

schen  Hebewerken. 

136.  Schultz,  H.,  nnd  Wulle,  K.  — Der  Hafen  zn  Harbnrg,  ins- 

besondere  seine  in  der  Austhhrnng  begriffene  Erweiterimg. 

137.  Sympher,  L.  — Die  nenen  wasserwirtschaftlichen  Gesetze 

in  Preussen. 

138.  Umlauf,  A.,  von  Stockert,  L.  nnd  Offermann,  C.  — 

Projekt  thr  ein  SchitTsbebewerk  bei  Preran. 
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Umlauf,  A.  mid  von  Stockert,  L.  — \VeUdi(;s  d(;i-  ludden 
|)r(!is^(‘ki‘oiil(m  I l(d)(;w(;i*ks|)roj(;kt(3  soli  aiis^elulii-l  \v(‘r- 
(IciiV 

I iO.  Boet,  G.  — L(5  s(i^nalazioiii  maiMlliiiK!. 

141.  Czarnomski,  W.  — Los  moidinels  coiiiiik*  m(jy(uis  d’oLiidioi- 
l(‘  r('‘‘4ime  des  coiii-s  d’eaii  (;L  leiir  omploi  dans  la  solution 
d(3S  in-oblemos  liydmlo(dini(jnes. 

I 4t2.  Seifert,  R.  — Dio  A nwondharkoit  dor  Ki'^olmisscj  don*  Flijgol- 
('i(d)nng(m  anfdio  Mossiin^on  ini  lliossonden  Wassor. 

145.  Inglese,  I.  — Xnovo  sistoma  di  coslrnziono  di  inoli. 

144.  Doneaud,  E.  — Porto  Manrizio  nol  passato...  al  prosontci 

0 sna  inissiono  nollo  nnovo  vio  di  i)onotraziono. 

145.  Migliardi.  — Proj^otto  di  nn  olovatoi'o,  di  navi  tipo  verticalo, 

rnnicolaro  0(piilibi*ato. 

I 4().  Bonaeira.  — Progotto  di  soatb  a galloria  snbaccpiea  longi- 
tndiiialo. 

147.  Zdenko.  — The  lisb  propeller. 

1 48.  Consorzio  per  la  Navigazione  Interna  nella  Valle  Padana. 

— Menioria  presentata  al  Congresso  Internazionale  di  Navi- 
gazione. 

149.  Zeitschrift  fiir  Binnen-Schiffahrt.  — Festnnininer  znni 

X.  Internationalen  Scbitnahrts-Kongress  in  Mailand 


§4.  — List  of  permanent  Members 
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Ackermans,  H.-W.,  Entrepreneur,  120, chausseedeMalines,  Anvers. 

Acouloff,  Constantin,  In^enieur  des  Voies  de  Communication, 
Lecteur  au  Cours  de  Navigation  interieure  a Tlnstitut  Poly  tech- 
nique de  Kieff,  Institut  Poljteclinique,  Kiefi. 

Adler,  Max,  Reclitsanwalt,  Oq  Markt,  Dobeln  i.  Sa. 

Adlerberg,  Paul,  Ingenieur  des  Voies  de  Communication,  Sandomir 
(gouv.  de  Radom). 

Aerts,  Alphonse,  Courtier  maritime  (firme  John  P.  Best  & C®), 
13,  avenue  Van  Eyck,  Anvers. 

Ahlefeldt-Laurvigen,  Andreas,  Directeiir  de  Compagnie  d’assu- 
rances  maritimes,  24,  Holmens  Kanal,  Copenhague. 

Aichelburg,  Ernst,  (Graf),  Ingenieur,  Baukommissar  der  k.  k. 
Seebehorde,  33,  Via  del  Lazzaretto  vecchio,  Triest. 

Albelda,  .Jose,  Ingenieur  du  port  de  Huelva,  Huelva  (Espagne). 

Albitzky,  Basile,  Professeur,  Insiitut  technologique,  Kharkof 
(Russie). 

Alexandre,  Paul  - Edouard , Inspecteur  General  des  Ponts  et 
Chaussees,  18,  rue  Desbordes-Valmore,  Paris. 

Allard,  PVlix,  Ingenieur-Entrepreneur,  46,  avenue  Kleber,  Paris 

Allen,  Henry- Clayton,  Civil  Engineer,  206,  Delaware  Street, 
Syracuse  (N.  AC)  (U.  S.). 

Alston,  William-Murray,  Civil  Engineer,  16,  Robertson  street, 
Glasgow  (Scotland). 

Ancion,  Alfred  (Baron),  Ingenieur  et  Senateur,  50,  boulevard 
Piercoi,  Liege. 

Ancona,  Ugo,  Ingenieur,  Professeur  de  Mecanique,  Institut  Poly- 
technique, Milan. 

Andersen,  Niels,  Conseiller  d’Etat,  Soholm  pr.  Hellerup. 


Anderson,  David  J.,  Civil  Engineer,  U.  S.  Assistant  Engineer, 
Engineer  Ollice,  U.  S.  Army,  Mobile-Alabarna. 

Anderson,  Herbert-Williarn,  Civil  Engineer  and  Specialist  in  cement 
Eairlield,  South  Western  Laboratory,  43,  St.  James’  Road, 
Kingston  (London), 

Antonelli,  Jean-Baptiste,  Ingenieur,  Via  Galata,  Genes. 

Arenal,  Eernando-Garcia,  Ingenieur  en  chef  des  Routes,  Canaux  et 
Ports,  Directeur  des  travaux  du  port  de  Vigo,  Vigo  (Espagne). 

Arimondi,  Camillo,  Ingenieur  en  chef  du  Genie  Civil,  Turin. 

Arndt,  Leopold,  Ingenieur,  Josefsliidterstrasse,  31,  Vienne  VIII. 

Arnken,  Pierre,  Ingenieur-Mecanicien  et  Architecte  de  Navires, 
Membre  de  I’lnstitut  Royal  des  Ingenieurs,  Maaskade,  V.  W.  Z.  49, 
Rotterdam. 

Arnold,  Wilhelm,  K.  Regierungsassessor,  68-'^,  Tiirkenstrasse, 
Munchen. 

Aschmoneit,  Franz,  Konigl.  Preussischer  Wasserbauinspektor, 
Beeskow  (Prov.  Brandenburg). 

Audouin,  Edouard,  Docteur  es  Lettres,  Professeur  a la  Faculte  des 
Lettres  de  I’Universite  de  Poitiers,  12,  rue  du  Jardin  des  Plantes, 
Poitiers. 


Baastrup,  Wilhelm,  Directeur  de  la  Compagnie  royale  d’Assurances 
Maritimes,  2,  Ved  Stranden,  Copenhague  (K.). 

Babcock,  Stephen-E.,  Civil  and  Hydraulic  Engineer,  Chief  Engineer 
Mohaak  River  Straightening  Work,  55,  Mann  Building,  Utica 
(New- York). 

Back,  Otto,  Biirgermeister  der  Stadt  Strassburg  i.  Els.,  Unterstaats- 
sekretar  z.  D.,  9,  Brandgasse,  Strassburg  i.  Els. 

Bagnall,  Gerald,  Civil  Engineer,  Arlington  Club,  Portland 
(Oregon  U.  S.). 

Bahcker,  C.,  Intendant  und  Konigl.  Geheimer  Baurat,  21,  Konig- 
strasse,  Konigsberg  i.  P. 

Balat,  V.  E.  M.,  Conducteur  des  Ponts  et  Chaussees,  a Huy. 
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Constantza  (Roumanie). 
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Barrington,  W.,  M.  Inst.  C.  E.,  Clare  Chambers,  Limerick. 

Bassermann,  Ernst,  Rechtsanwalt  u.  Siadtrat,  Mannheim. 

Bastiani,  Flavio,  Ingenieur  du  Genie  Civil,  Office  du  Genie  Civil, 
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Batard-Razeliere,  Alexandre,  Ingenieur  en  chef  des  Ponts  et 
Chaussees,  Marseille. 

Bauchere,  Directeur  commercial  de  la  Societe  des  Ciments  Francais 
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Hafens,  70,  Bismarckstrasse,  Coin  a.  Rhein. 

Baum.  Fritz,  Fabriksbezitzer,  10,  Fabrikstrasse,  Herne  (Westf.). 

Bayliss,  Thomas-Richard,  Civil  Engineer,  Belmont,  Northfield  near 
Birmingham. 

Bech,  Carl-Frederik,  Ingenieur  du  port,  Helsingor. 

Becker,  Johannis,  Koniglicher  Wasserbauinspektor,  21,  Stol- 
pastrasse,  Hannover. 

Becker,  Wilhelm,  Baurat,  98,  Frauenlobstrasse,  Mainz. 

Beckmann,  Onno,  Baurat,  Wasserbauinspektor  a.  D .,  33,  Ludwig- 
strasse,  Freiburg. 

Behrend,  (D’^),  Syndikus  der  Handelskammer,  Magdeburg  (fur  die 
Handelskammer) . 

Belin,  Henri-Jules-Aug.,  Membre  de  la  Chambre  de  commerce  de 
Paris,  52,  ruede  Vaugirard,  Paris  (V®). 

Belinne,  Charles,  Ingenieur  en  chef  Directeur  des  Ponts  et  Chaus- 
sees, 12,  rue  des  Compagnons,  Mons. 

Belitzky,  Samuel,  Ingenieur,  Comite  dufleuve,  Rostoff  s/D. 

Bellavitis,  Giovanni,  Ingenieur  de  section  au  Bureau  du  Genie 
Civil,  3,  Via  Sala,  Milan. 

Benedix,  Joseph,  Ingenieur,  Commissaire-Voyer,  Florennes  (Bel- 
gique). 

Benetazzo,  Vittorio,  Capitaine  du  4®  Regiment  du  Genie,  Brigade 
lagunaire,  Venise. 
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Benoit-Falaise,  Alphonse,  Arniateur,  Pjvsideiil  do  la  Fedei-alioii 
do  la  IJaUdkirie  hel^e,  80,  llivago-en-Pot,  Angleur  (l>elgiqu(d. 

Bent,  SU'dman  Maylaiid  Steel  (P,  Ship  Kngine  Floating  Dry  Docks 
Duildei’s,  800-3 PJ,  (luard  Trust  Bldg,  Philadeli)hia. 

Berardi,  Gennaro,  Ingenieur  en  chef  duGenicjCivil,  Bergarne(Italio). 

Beretta,  Finile,  Ingenieur,  Fiori  Oscuri,  11,  Milan. 

Berger,  Fi’anz,  Oherhaurat,  Stadthaudireklor,  Kathaus,  Vienne  I. 

Berghauer,  Friedrich,  Koniglicher  Regierungshaunieister,  15,  Paul 
strasse,  Berlin  N.  W. 

Berghs,  Henri,  Agent  de  change,  91,  r’ue  de  Brabant,  Bruxelles. 

Bergius,  Richard,  Konigl.  Wasserbauinspektor,  Oderberg  (Mark). 

Berkenkamp,  Paul,  kgl.  Wasserbauinspektor.  ^larkgrafen- 
sirasse,  8i,  Oranienburg  a Havel. 

Bernardini,  Oddone,  Ingenieur  du  Genie  Civil,  Naples. 

Bernhard,  Edward,  Ingenieur,  21,  Flssenerstrasse,  Berlin  N.  W. 

Bernhardt,  Carl,  Direktor  der  Liibecker  Maschinenbau-Gesell- 
schaft,  8,  Kaiser  Friedrichstrasse,  Liibeck. 

Bersinger,  Fritz,  Ingenieur,  St-Gallen  (Suisse). 

Bertaux,  Victor,  Constructcur,  7,  rue  Auber,  Cureghein-Bruxelles. 

Bertotti,  Umberto,  Ingenieur  du  Genie  Civil,  Torino  (Italic). 

Bertrand,  L.,  Industriel,  36,  rue  des  Coniediens,  Bruxelles. 

Bervoets,  Charles,  Agent  commercial,  16,  rue  des  Sculpteurs, 
Anvers. 

Best,  John-H.,  Civil  Engine Meclianicsburg  (Pennsylvania  U.  S.) 

Beucker  Andreoe,  Johan-H.,  Capitaine  de  Vaisseau  e.  r.,  M.  Inst. 
N.  A.  20,  Laaii  Copes  van  Cattenburcli,  La  Haye. 

Beumer,  Wilhelm  (D*’),  Generalsekretar,  Mitglied  des  Reichstags, 
4,  Scliumaimstrasse,  Diisseldorf. 

Beurle,  Carl,  D^  Advokat,  Landstrasse,  9,  Linz  (Oberosterreich). 

Bianchi,  Riccardo,  Directeur  General  des  Chemins  do  ter  de  I’Etat, 
Rome, 

Bianchi-Maldotti,  Ingegnere  Capo  Provinciale,  Parma. 

Bienenfeld,  Bernard,  Consulting  Engineer  on  railways,  canals,  also 
asphalt  and  petroleum,  1117,  Hayward  Building,  San  Francisco 
(Cal.). 

Bigotti,  Lorenzo,  General  en  retraite  de  TArmee  Italienne,  3,  Via 
Giovanni  Prati,  Turin. 

Billet,  Denice,  Administrateur-Deleguede  laCompagnie  des  Bateaux- 
Oinnibus,  13,  rue  d’Enghien,  Lyon. 

Bixby,  William-Herbert,  Lieut. -Colonel,  Corps  of  Engineers,  U.  S. 
Armv,  U.  S.  Engineer  Oihee,  501,  Federal  Building,  Chicago. 
(111.  U.  S.  A). 
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Blicher,  Niols-Hciirik,  Iiigenieur  de  la  ville  et  du  port  d’Odeiiso, 
22,  lluiiderupvej,  Odoiise. 

Bliimcke,  Ricliard,  Direktor  der  Scliiff-  und  Mascliiiieiibau-Gesell- 
schaft,  Maiinlieiin. 

Blunt,  T. -William,  U.  S.  Assistant  Engineer,  293,  Marqinal 
Street,  East  Boston,  Mass. 

Bodin,  Maxime-Raymond,  Ingenieur  des  Fonts  et  Clianssees, 
Calais. 

Bogart,  John,  Colonel,  Constilting  Engineer,  IG,  Exchange  place. 
New- York. 

Boissiere,  Albert,  Ingenieur  de  la  Compagnie  parisienne  du  Gaz, 
124,  boulevard  de  Magenta,  Paris. 

Bonnet,  Leon,  Ingenieur  des  Fonts  et  CliaussG^s,  73,  Coupure,  Gand. 

Boraschi,  Giuseppe,  Inspecteur  du  Genie  Civil,  Via  Sala,  3,  Milan. 

Borde,  Gustave,  Armateur,  Rouen. 

Borderie,  Antoine,  Ingenieur  civil.  Entrepreneur  de  travaux  publics, 
311,  rue  Paradis,  Marseille. 

Bormann,  Alfred,  Ingenieur,  17,  rue  des  Italiens,  Saint-Petersbourg. 

Borsig,  Conrad,  Commerzienrat,  6,  Cliaussee  Strasse,  Berlin  N. 

Bortoli,  Membre  de  la  Cliambre  de  Commerce  de  Paris,  23,  rue  de 
I’Entrepot,  Paris. 

Bos,  Adrien,  Pz.,  entrepreneur  de  travaux  publics,  31,  Nieuwe- 
liaven,  Dordrecht. 

Bosnians,  Louis,  Eclievin  des  Travaux  publics,  137,  rue  de 
la  Station,  Louvain. 

Bosquet,  Francois,  Industriel,  rue  del’ Avenir,  20,  Bruxelles. 

Bouckaert,  Desire,  Ingenieur  Principal  a la  Direction  Generale  des 
Fonts  et  Cliaussees,  25,  rue  de  la  Culture,  Bruxelles. 

Bouffet,  Maurice,  Inspecteur  General  lionoraire  des  Pouts  et 
Cliaussees,  17,  rue  de  la  Mairie,  Carcassonne. 

Boule,  Auguste,  Inspecteur  General  des  Pouts  et  Cliaussees,  en 
retraite,  7,  rue  Washington,  Paris. 

Bourgoignie,  Leonce,  Ingenieur  en  chef,  Directeur  des  Fonts  et 
Cliaussees,  29,  Marche  aiix  Avoines,  Hasselt. 

Bourgougnon,  Jules,  Ingenieur  en  chef  des  Pouts  et  Cliaussees, 
120,  Cours  Lieutaud,  Marseille. 

Boutteville,  Henri-Xavier,  Ingenieur  en  chef  des  Pouts  et  Cliaussees, 
Inspecteur  General  des  Travaux  publics  au  Ministere  des  Colonies, 
Pavilion  de  Flore,  Paris. 

Bovy,  C.,  Agent  General  des  Chemins  de  fer  de  TEtat  Neerlandais, 
64,  boulevard  du  Nord,  Bruxelles. 


Brandt,  Adolf,  U<5gieruiigs-  uiid  liaurat,  80,  Wilhelrnsirasse, 
Dorliii  W.  00. 

Braikowich,  Franz,  Ingriiicur,  Maycrhofgasse,  12,  Vienne  IV/ii. 

Braun,  J^]inile,  Ingnnieur  lionoraire  des  Fonts  et  Cliaussees, 
Honrgniestre  do  la  ville  de  (iaiid,  8,  place  du  Connnerce,  Gand. 

Brennecke,  L.,  Marine  nnd  Ilafenbau  Direktor,  an  d.  Gelieirner 
Adniirrditatsrat,  Hucliscldag,  Post  Spreudlingen,  Kreis  Offenbach 
a.  Main. 

Bries,  Willielni,  Vize-Prilsident  der  llandelskaminer,  Staatseisen- 
balin-  nnd  Indiistrierat,  Parkstrasse,  4,  Olrriutz  (Maliren). 

Brinckman,  E.  A.,  Schleppschiffalirt,  0,  Ulilenliorst-Holtystrasse, 
Hamburg. 

Brinckmann,  Heinrich,  Geheimer  Baurat,-05,  Kaiser  Wilhelm- 
strasse,  Braunschweig. 

Brinzinger,  A.,  Baumeister  des  Gewerbe-Vereins,  13,  Ottilien- 
strasse,  Esslingen  a.  N. 

Brockmann,  Guillermo,  Ingenieur  en  chef  du  Service  Central  de 
Signaux  maritimes,  11,  calle  de  San-Lorenzo,  Madrid. 

Brotan,  Johann,  Inspektor  der  K.  K.  osterreichischeii  Staatsbahnen, 
Gruiuid  N.  0. 

Brown,  Clark,  Civil  Engineer,  Barge  Canal  Office,  Albany 
(New-York). 

Briigmann,  W.,  Ingenieur,  23,  Bornstrasse,  Dortmund. 

Brunei,  Membre  de  la  Chambre  de  Commerce  de  Paris,  7,  rue  de 
rEcholle,  Paris. 

Bruns,  Gustav,  Hof-Buchdruckereibesitzer,  Minden  i.  Westf. 

Bruun,  Palle,  Ingenieur,  Skagen. 

Bubendey,  Johann-Friedrich,  Wasserbaudirektor  der  freien  und 
Hansestadt  Hamburg,  Dalmannstrasse,  Hamburg. 

Bucking,  Hermann,  Oberbaudirektor,  Bremen. 

Budisteano,  Pierre,  Ingenieur  du  Service  Hydraulique,  Giurgiu 
(Roumanie). 

Bueren,  Heinrich,  Kaufmann,  26,  Engelstrasse,  Munster  i.  Westf. 

Buhl,  Harald,  V.,  Ingenieur,  Friederikshavn. 

Bunker,  G.  W.,  U.  S.  Assistant  Engineer,  U.  S.  Engineer  Office, 
57,  Park  street,  Grand  Rapids  (Mich.  U.  S.). 

Burgdorffer,  A.  C.,  Directeur-Adjoint  des  Travaux  de  la  ville  de 
Rotterdam,  Voorsclioterlaan,  104,  Rotterdam. 

Busser,  Carlo,  Ingenieur,  Novare  (Piemont). 

Butticaz,  Ingenieur,  16,  place  Saint-Francois,  Lausanne  (Suisse). 
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Caizzi,  Luigi,  Iiigeiiieur  de  classe  du  Gciiio  Civil,  35,  Corso 
Umberto  1,  Naples. 

Cajo,  Ausaiio,  Vice-Directeur  des  Travaux  des  Cliemins  de  Per  de 
I’Etat,  Rome. 

Calabretta,  Antonio,  Ingenieur,  Lieutenant-Colonel  du  Genie  Naval, 
Sous-Directeur  des  Constructions  navales.  Arsenal  Royal,  Taranto 
(Italic). 

Camena  d’ Almeida,  Pierre-Josepli,  Professeur  de  Geographic  a 
rUniversite  de  Bordeaux,  15,  rue  Villedieu,  Bordeaux. 

Candiani,  Camillo,  Amiral,  Senateur,  Olivola  Monferrata. 

Capsa,  G.-C.,  Ingenieur,  Directeur  de  la  Fabrique  de  Basalt, 
Bucarest. 

Caracostea,  Georges,  Administrateur  des  Docks  Bra’ila,  Ingenieur 
en  chef,  Braila  (Roumanie). 

Carcalechi,  Serge,  Ingenieur  en  chef,  rue  Scola  Militara,  Craiova 
(Roumanie). 

Cardin,  Charles-Armand,  Ingenieur  ordinaire  des  Pouts  et  Chaus- 
sees,  52,  quai  du  MontRibondet,  Rouen. 

Carels,  Alphonse,  Constructeur  de  machines,  53,  Dock,  Gand. 

Carie,  Paul-Raymond,  Ingenieur  en  chef  de  la  Societe  anonyme  des 
Forges  et  Chantiers  dela  Mcditerranee,  4,  rue  Murillo,  Paris. 

earlier,  Joseph-Gustave,  Ingenieur,  Repetiteur  a LUniversite  de 
Liege,  63,  rue  des  Palais,  Bruxelles. 

Carpi,  Leonardo,  Commandeur,  Ingenieur,  Officier  des  ordres  de  la 
Legion  d’Honneur  et  de  Leopold,  10,  Via  Vittoria,  Rome. 

Carsoel,  Jean,  Entrepreneur  de  travaux  publics,  53,  rue  de  Flo- 
rence, Bruxelles. 

Carsoel,  Pierre,  Entrepreneur  de  travaux  publics,  53,  rue  de  Flo- 
rence, Bruxelles. 

Carstanjen,  Max,  Regierungs  Baumeister  a,  D.,  Stellvertretender 
Direktor  des  Briickenbauanstalt  Gustavsburg,  Wiesbadener 
Allee,  69,  Biebrich  a.  R. 

Casella,  Giuseppe,  Ingenieur  du  Corps  Royal  du  Genie  Civil, 
22,  Corso  Vittorio  Emanuele,  Cremona. 

Cavallier,  Camille,  Administrateur-Directeur  de  la  Societe  anonyme 
des  Hauts-Fourneaux  et  Fonderies  de  Pont-a-Mousson,  Pont-a- 
Mousson  ( Meurthe-et-Moselle) . 

Cay,  William-Dyce,  M.  Inst.  C.  E.,  F.  R.  S.  E.,  1,  Albyn  place, 
Edinburgh. 

Chapat,  Cliarles,  President  du  Tribunal  de  Commerce  de  MarmandCj 
Membre  de  la  Chambre  de  Commerce  d’Agen,  Marmande  .(Lot-et- 
Garonne). 


Charels,  Tohie,  i^^iiln'pi'eiiour,  190,  lloukivard  des  Capuciiis, 
MaliiK's. 

Chargu6raud,  Aiidiv,  Iiigeiiieiir  eii  Cliof  d(js  Pouts  et  Cliaussues, 
Coiis(Mll(‘r  d’Klat,  Dirccteur  des  lioutes,  de  la  Navigation  et  des 
Miiu'S,  17,  avenue  du  Trocadero,  Paris  (XVP). 

Chaumelin,  (laston-Mai'ius,  Ingenieur,  Clief  d’exi)loitatioii  a Ja 
('onij)agiiie  dii  Canal  inaritiirie  de  Suez,  9,  rue  Cliarras,  Paris  (IX®). 

Chiari,  Carl,  (1)‘),  Iridustrieller,  28,  Marialiilferstrasse,  Vienne. 

Chillo,  Woldemar,  Ingenieur  des  Voies  de  Communication,  Opet- 
cliensky-Possade  (gouv.  de  Novgorod). 

Chiodi,  Ciiusej)pe,  Ingenieur,  Via  Pietro  Verri,  Milan. 

Chour,  \\'enzel,  K.  K.,  Haukommissar,  Kolilmessergasse,  .‘3,  Vieiiiie. 

Ciaglinsky,  Metzislas,  Ingenieur  des  Voies  de  Communication, 
22,  Haskoff  pereoulok,  Saint-Petersbourg.  • 

Cipolletti,  Cesar,  Ingenieur,  82,  via  Cavour,  Rome. 

Claes,  Tobie,  J.  A.,  Ingenieur  principal  des  Pouts  et  Cliaussees, 
24,  rue  Albert  Grisar,  Anvers. 

Clamageran,  Rene-G.-W.,  Negociant,  rue  Fontenelle,  Rouen. 

Clarck,  Jno.  J.,  Secy  and  Treas.  of  the  Pascagoula  Pilot  Associa- 
tion, Scranton  (Miss.  U.  S.). 

Clarke,  St.  John,  Civil  Engineer,  GO,  Wall  street.  New  York, 

U.  S.  A. 

Claveille,  Albert,  Ingenieur  des  Ponts  et  Cliaussees,  5,  rue  Cesar 
Franck,  Paris. 

Clavel,  Georges,  Ingenieur  en  chef  des  Ponts  et  Cliaussees,  20,  rue 
Ferrere,  Bordeaux. 

Clinton,  George,  Attorney  and  Counselor  at  Law,  1012,  Prudentia 
Bldg,  Buffalo  (New-York). 

Coblentz,  Georges,  Ingenieur  des  Ponts  et  Cliaussees,  52,  quai 
Gaston  Boulet,  Rouen. 

Coen  Cagli,  Enrico,  IngGiieur  du  Genie  Civil,  Ministere  des  Tra- 
vaux  publics,  Rome. 

Coiseau,  Louis,  Ingenieur  civil,  Entrepreneur  de  travaux  publics, 
120,  avenue  des  Champs-Elysees,  Paris. 

Coletta,  Nicolas,  Inspecteur  superieur  du  Genie  Civil,  President  de 
section  au  Conseil  Superieur  des  Travaux  Publics,  Rome. 

Collard,  C.,  Administrateur-Delegue  General  de  la  Compagnie 
Generale  de  Navigation  H.  P.  L.  M.,  11,  Quai  Rambaud,  Lyon 
{pour  la  compagnie). 

Conger,  Alger-Adams,  Civil  Engineer,  43,  Exchange  Place,  New* 
York. 
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Cool,  Woutcr,  Ingeiiicur  des  Travaux  publics  de  la  ville  de 
Rotterdam,  42,  Voorsclioterlaan,  Rotterdam. 

Coppieters,  Emile- Louis,  Entrepreneur,  3,  rue  de  Ja  Gare, 
Ostende. 

Corbeaux,  Lucien,  Iiigenieur  en  clief  des  Pouts  et  Cliaussees,  23,  rue 
de  Fougeres,  Rennes. 

Cordeiro  de  Sousa,  Jose-Maria,  Ingenieur  eii  chef,  Directeur  des 
Services  Fluviaux  et  Maritimes  (3®  Direction),  114-P,  Rua  Nova 
da  Trindade,  Lisbonne 

Core,  Auguste,  Syndic-President  de  la  Cliambre  syndicale  des  bois 
a briiler,  163,  rue  Saint-Honore,  Paris  (FG- 

Cornet,  Alfred,  Ingenieur  en  chef,  Directeur  des  Pouts  et  Chaus- 
sees,  Liege. 

Cornu,  Louis,  Ingenieur  Principal  des  Ponts  et  Cliaussees,  15,  rue 
Leon  Castilhon,  Arlon. 

Corthell,  Elmer -Lawrence,  Civil  Engineer,  1,  Nassau  street. 
New- York  City. 

Cossoux,  N.-V.-Leon,  Ingenieur,  12,  Place  Armand  Steurs, 
Bruxelles. 

Cousin,  Emile,  Ingenieur,  Rochefort. 

Cousin,  Jean,  Ingenieur  honoraire  des  Ponts  et  Cliaussees, 
Entrepreneur  de  travaux  publics,  25,  chaussee  de  Charleroi, 
Bruxelles. 

Cousin,  Louis,  Ingenieur,  10,  rue  Simonis,  Bruxelles. 

Cozza,  Luigi,  Ingenieur  du  Genie  Civil,  Conseil  superieur  des  Tra- 
vaux publics,  Rome. 

Crabtree,  William-R.,  Civil  Engineer,  Harbour  Works,  East 
London  (Cape  Colony). 

Crahay  de  Franchimont,  Henri,  Ingenieur  en  chef  des  Ponts  et 
Cliaussees.  1,  rue  de  I’Universite,  Paris. 

Craighill,  William-Edward,  Major,  Corps  of  Engineers,  Light 
House  Establishment,  Mobile  Alabama  (U.  S.). 

Cremer,  Joseph,  Commerzienrat,  Industrieller,  12,  Martinstrasse, 
Dortmund. 

Cretschmar,  F.-F.,  Consul,  11,  Eckstrasse,  Diisseldorf. 

Crotti,  Giovanni,  Ingenieur,  Corso  Venezia,  50,  Milan. 

Crugnola,  Gaetano,  Professeur,  Ingenieur  en  chef  de  la  Province  de 
Teramo,  Teramo. 

Cucchini,  Erminio,  Ingenieur  du  Genie  Civil,  3597,  Fondamenta 
Misericordia,  Venise. 
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Cuenot,  Gabriel,  liigenieur  eri  did'  dos  Pouts  ot  Gliaussees,  04,  ruo 
Pulton,  Angers. 

Cunningham,  lirysson,  Assistant  Engineer,  London  and  India 
Dock  C°,  Dock  House,  Leadenliallstreet,  London. 

Cwikiel,  Joseph-Stanislas,  Ingenieur  des  Voies  de  Communication, 
18,  Wiejskaia,  Varsovie. 

Czarnomsky,  Weiiceslas,  Ingenieur  de  la  Direction  principale  de  la 
Navigation  maritime  et  des  Ports  de  commerce,  32,  rue  Kiro- 
tclmaia,  log.  04,  Saint-Petersbourg. 


Dafinger,  Hans,  Dipl.  Ingenieur,  Bau-Kommissar  d.  k.  k.  osterr. 
Staatsbalinen,  « Echo  » Badgastein  (Kronland  Salzburg). 

Daher,  Paul,  Armateur,  01,  rue  Grignan,  Marseille, 

Danioni,  Philippe,  Ingdiieur-Conseil,  San  Marco,  386,  Venise. 

Danzeyme,  Alfred-Vital,  Chef  des  transports  des  Usines  du  Creusot, 
42,  rue  d’Anjou,  Paris. 

Darling  (William-Lafajette),  Chief  Engineer,  Chicago,  Rock  Island 
and  Pacific  Rj.  803,  La  Salle  Street  Station,  Chicago,  Illinois. 

Dauser,  Martin,  Ingenieur,  Pajerbach  (N.  0.). 

Davin-Glibert,  Jean,  Entrepreneur,  8,  rue  de  I’Orient,  Etterbeek. 

de  Bast,  Camille,  President  d’Honneur  de  la  Chambre  de  commerce 
de  Gaud,  Senateur  suppleant,  44,  Counure,  Gaud. 

De  Bauw,  Oscar-Ch.-P.,  Admiiiistrateur  de  Societes  commerciales 
au  Congo,  78,  rue  de  Spa,  Bruxelles. 

Debeil,  Alphonse,  Directeur  General  des  Ponts  et  Chaussees, 
38,  rue  de  Louvain,  Bruxelles. 

de  Blocq  van  Kuffeler,  Victor  J.  P.,  Ingenieur  du  Rijks  Water- 
staat,  Groote  Vest,  Hoorn  (Pays-Bas). 

de  Bovet,  Armand,  Administrateur-Delegue  de  la  Societe  generale 
de  Touage  et  de  Remorquage,  Vice-President  de  la  Societe  fran- 
caise  de  Navigation  et  de  Construction  navale,  3,  avenue  du  Coq, 
Paris,  delegue  de  la  Chambre  sjndicale  de  la  Marine. 

de  Churruca,  Evaristo,  Inspecteur  General  du  Corps  National  des 
Ingenieurs  des  Routes,  Canaux  et  Ports,  Directeur  des  travaux  du 
Port  de  Bilbao,  Bilbao. 

Decloedt,  Emmanuel,  Entrepreneur,  Bruges. 

Decossaux,  Emile,  Ingenieur  Principal  des  Ponts  et  Chaussees, 
36,  boulevard  Charles  Sainctelette,  Mons. 


Paderiio. 
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de  Favereau  (Baron),  Ministre  des  Affaires  Etrangeres,  8,  rue  de 
la  Loi,  Bruxelles. 

D6fontaine,  Pierre-Airiedee,  Rentier,  Conseiller  communal,  Vernon 
(Eure). 

de  Gaydebouroff,  Joseph,  Ingenieur  des  Voies  de  Communication, 
Batoum. 

Degener,  Bernhard,  Wasserbauinspektor,  9,  Fabrikstrasse,  Ruhr- 
ort. 

Degermann,  Henri,  Ingenieur,  Chef  d’Etudes  des  Constructions 
navales  aux  Chantiers  Schneider  et  C'^^  de  Chalons-sur-Saone, 
42,  rue  d’ Anjou,  Paris. 

de  Gervais,  Boris,  Ingenieur  des  Voies  de  Communication,  Chlis- 
selbourg  (Russie). 

de  Gonda,  Bela,  Sektionsrat  und  Chef  der  See-  und  Flussschiffahrts- 
Abteilung  im  k.  ung.  Handelsministerium,  Budapest. 

de  Gorski,  Henri -Joseph,  Ingenieur  de  la  Societe  John  Cockerill, 
8,  quai  Cockerill,  Seraing  (Belgique). 

De  Groef,  Pierre  fils,  Menuisier-Entrepreneur,  8,  Impasse  de  la 
Fidelite,  Bruxelles. 

de  Hemptinne,  Louis,  Industriel,  17,  rue  aux  Draps,  Gand. 

de  Hoerschelmann,  Emile,  Conseiller  d’Etat  actuel,  Chef-en- 
fonctions  de  la  Direction  des  Voies  de  Communication  de  la  region 
de  Varsovie,  Administration  des  Voies  de  Communication,  rue 
Novj  Swiat,  13,  Varsovie. 

de  Joly,  G.,  Ingenieur  des  PontsetChaussees,  Attache  au  Service  cen- 
tral des  Phares  et  Balises,  43,  avenue  du  Trocadero,  Paris  (XVF). 

de  Jongh,  G.-J.,  Ingenieur  en  chef,  Directeur  des  travaux  de  la  ville 
de  Rotterdam,  2,  Oosterkade,  Rotterdam. 

de  Jongh,  W.,  Ingtmieur  en  chef  du  Chemin  de  fer  de  I’Etat  et 
des  Mines  de  houille  de  Sumatra,  Padang  (He  de  Sumatra). 

Deking-Dura,  Adrianus,  Ingenieur  en  chef  de  la  province  d’Over- 
yssel,  Stationsweg,  Zwolle  (Pays-Bas). 

Dekkers,  J.-L.,  Membre  de  la  Firme  Ruys  et  C‘®,  Agents  maritimes. 
Consul  du  Chili,  9,  quai  aux  Charbons,  Anvers. 

de  Kwitzinsky,  Lucien,  Ingenieur,  Conseiller  d’Etat  actuel,  5,  rue 
Eriwanska,  Varsovie. 

Delachanal,  Elie,  Ingenieur  en  chef  honoraire  de  la  Chambre  de 
commerce  du  Havre,  52,  route  de  Brie,  Brunoy  (Seine  et  Oise). 

Delaunay-Belleville.  Louis,  Ingenieur-Constructeur,  17,  boulevard 
Richard  Wallace,  Neuilly-sur-Seine. 
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Delecourt-Wincqz,  Julos,  Iijgf*iji(*ur,  -Conseiller  Provincial  du 
l>ral)aiit,  If),  rue  de  la  Pc|)iijiero,  Pruxclles. 

Delegrange,  Paul,  Transporteur  par  cau.  Secretaire,  Membre  de  la 
Cliaird)red(i  commerce  de  Douai,  quai  d'Alsace,  Douai. 

Delgombe,  Ferdinand,  Arcliitocte,  30,  place  Comrnunale,  Forest, 
J^ruxelles. 

Delhaye,  Eugene,  Entrepreneur,  13,  rue  Blanche,  P>ruxelles. 

Delion,  Carl,  Baurat,  45,  Markttorstrasse,  Elbing. 

de  Lipine,  Alexandre,  Ingenieur,  Chef  de  section  des  Voies  Navi- 
gables,  17,  rue  Italianskaia,  Saint-Petersbourg. 

Delit,  Entrepreneur,  15,  rue  des  Menapiens,  Bruxelles. 

Delleur,  Jean-Henri,  Ingenieur,  Entrepreneur  de  Travaux  liydrau- 
liques,  79,  diaussee  de  La  Hulpe,  Boitsfort  (Bruxelles). 

Delocre,  F.-X.,  Inspecteur  General  des  Pouts  et  Cliaussees  en 
retraite,  i,  rue  Lavoisier,  Paris 

belpeuch,  Louis,  Negociant  en  cliarbon,  14,  rue  Jean  Cottiii,  Paris. 

Delure,  Pierre-D.-L.-G.,  Ingenieur  en  chef  des  Pouts  et  Cliaussees, 
Villa  Bernard  (quartier  Saint-Leon),  Bayonne. 

Deluz,  Louis,  Ingenieur-Conseil,  3,  avenue  de  Rumine,  Lausanne 
(Suisse). 

De  Maeght,  Auguste,  Ingenieur  des  Mines,  Ingenieur-Electricieu 
21,  rue  des  Bogards,  Louvain. 

De  Maesschalck,  Cliarles-G.-H.,  Ingenieur  en  chef,  Directeur  des 
Pouts  et  Cliaussees,  charge  du  service  de  la  province  de  et  a Anvers. 

de  Mas  (Barlatier),  Fernand,  Inspecteur  General  des  Pouts  et 
Cliaussees,  Ancien  Professeur  a I’Ecole  Nationale  des  Pouts  et 
Chaussees,  2, place  Saint-Jean,  Lyon  (Rhone). 

de  Meeus,  Edouard-M.-P.  (comte),  Chateau  de  Kerckom  par 
Saint-Trond. 

de  Meeus,  Louis  (comte),  Ingenieur,  38,  boulevard  Frere-Orban, 
Liege. 

de  Montagut,  Ramon,  Ingenieur-Directeur  des  Travaux  du  Port  de 
Alicante,  Alicante  ipou?'^  la  Junta  de  Obras  del  puerto  de  Ali- 
cante). 

de  Moreau  (baron),  Directeur  de  la  Banque  nationale  de  Belgique, 
Ancien  Ministre  de  I’Agriculture,  de  ITudustrie  et  des  Travaux 
Publics,  II,  rue  ArchimMe,  Bruxelles. 

de  Morlot,  Albert,  Inspecteur  Federal  en  chef  des  Travaux  Publics 
de  la  Confederation  Suisse,  32,  rue  des  Gentilshomines,  Berne. 


den  Held,  A.,  junior,  Industriel,  Membre  du  Conseil  iminicipal, 
13,  Vastelaiid,  Rotterdam. 

Denil,  Gustave,  Ingenieur  des  Pouts  et  Cliaussees,  105,  boulevard 
de  I’Hopital,  Moiis. 

De  Page,  Leon,  Juge  au  Tribunal  de  commerce,  12,  boulevard  de 
r Entrepot,  Bruxelles. 

de  Palitzyne,  Eugene,  Ingenieur  des  Voies  de  Communication 
Direction  des  Voies  de  Communication,  Kazan. 

de  Pelissot,  Jules,  Directeur  de  I’Exploitation  de  la  C‘®  des  Docks 
et  Entrepots-Docks  Joliette,  Marseille. 

de  Pidoll,  Paul  (baron),  Eleve  de  I’Ecole  poljteclinique  de  Berlin, 
48,  Kurfurstendamm,  Berlin,  W.  15. 

d’Epinay,  L.,  Chef  de  Service  a la  Direction  des  Travaux  Publics 
du  canton  de  Fribourg  (powr  la  Direction). 

de  Preaudeau,  Albert,  Ingenieur  en  chef  des  Pouts  et  Cliaussees, 
21,  rue  Saint-Guillaume,  Paris. 

de  Quevedo,  Miguel,  A.,  Ingenieur  Civil,  Calle  del  Eliseo  (sur  14) 
num,  29,  Mexico. 

Derby,  Georges,  Major,  Corps  of  Engineers,  U.  S.  Army, 
P.  0.  Box,  654,  Saint-Paul  Minnesota. 

Derome,  O.-P.-J.,  Inspecteur  General  des  Pouts  et  Cliaussees, 
32,  rue  Jouvenet,  Paris. 

Dertina,  Josef,  Behordlich  autorisirter  Civil-Maschinenbau-Inge- 
nieur,  Patentanwalt,  Brandhofgasse,  19,  Graz. 

De  Sanctis,  Paolo-Emilio,  Ingenieur,  Via  Vantaggio,  1,  Rome. 

Descans,  Jules-Edouard,  Ingenieur  Principal  des  Pouts  et  Cliaussees, 
6,  rue  Jordaens,  Anvers. 

De  Schryver,  Ferdinand,  Ingenieur  en  chef,  Directeur  des  Fonts  et 
Cliaussees,  Directeur  et  Delegue  de  la  Societe  anonyme  du  Canal 
et  des  Installations  Maritimes  de  Bruxelles,  29,  rue  du  Prince- 
Royal,  Ixelles  (Bruxelles). 

de  Smet  de  Naeyer,  M.,  President  de  TAssociation  des  Interets 
Maritimes  de  Gaud,  47,  rue  de  la  Vallee,  Gaud. 

Dessans,  Jean,  Ingenieur-Directeur  aux  Usines  de  Maries,  Maries 
par  Lapugnoy  (Pas-de-Calais). 

de  Stein  (baron),  Adolphe,  Envoye  extraordinaiie  et  Ministre 
plenipotentiaire  de  la  Republiqiie  de  Liberia  en  France,  8,  avenue 
de  ITiidustrie,  Anvers. 

de  Thierry,  Georg,  Baurat,  Professor  a.  d.  Konigl.  Techn.  Hoch- 
schule,  Membre  de  la  Commission  internationale  Consultative  du 

. Canal  maritime  de  Suez,  5,  Gillstrasse,  Berlin  Griinewald. 
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Dethleffsen,  II;iiis-Cliristiaii,  ]'rilsid(‘rit  dor  Jlaridolskarnmer  zu 
Fl(‘iisl)urg,  I'lonsburg. 

Dethy,  Tlidopliilo,  Iiii^diiiour  Principal  d(;s  Pouts  ot  Cliaussees, 
40,  ruo  Pepin,  Namur. 

de  Timonoff  (Kxcolbmco),  Prol’csseur  a rinsiitnt  dos  Ingbnieurs 
dos  Voios  d(i  Conimnnication,  Din'cOmr  dos  Voies  do  Communi- 
cation do  la  region  de  Saint-Pdtorsbourg,  Mornbro  du  Conseil 
supori(‘ur  t(^clini(pi(i  a la  Direction  Gbnbralo  de  la  Navigation  mari- 
time et  dos  Ports,  10,  Pronnitzkaia,  Saint-Petersbourg. 

de  Uhagon,  Recarodo,  Ingenieur  on  chef  du  Corps  national  des 
Ingeniours  des  Routes,  Canaux:  et  Ports,  Directeur  de  I’assainis- 
sement  de  Rilbao,  Plaza  de  Loj)ez  de  Haro,- Bilbao. 

Deutsch,  Jakob,  Ingenieur,  Lindengasse,  2,  Vienne. 

de  Vinck  de  Winnezeele  (baron),  Senateur,  107,  avenue  des  Arts, 
Anvers. 

Devis,  Alexandre,  Ancien  Negociant,  199,  avenue  Louise,  Bru- 
xelles. 

de  Vito,  Eugenio,  Ingenieur,  Capitaine  du  Genie  Naval,  Ministere 
de  la  Marine,  Genova. 

de  Volontat,  Rosario,  Ingenieur  en  chef  des  Pouts  et  Cliaussees, 
244,  boulevard  Saint-Germain,  Paris  vVIP). 

Dezort,  Jan  (D^,  Advokat,  Miigliz  (MMiren-Oesterreich). 

d’Hoop,  Emile,  Ingenieur  des  Pouts  et  Cliaussees,  29,  rue  Guillaume 
Tell,  Gaud. 

Di  Bella,  Emanuele,  Ingenieur  du  Genie  civil.  Panne. 

Dietz,  Theodore,  Packer  and  Dealer  in  Meats,  609  E.  North  street, 
Indianapolis  (Ind.  U.  S.). 

Dimitrijevie,  J.-K.,  Agentur  u.  Kommissiongeschaft  fiir  Technische 
Unternehmungen,  Belgrad. 

d’lvanow,  Victor,  General-Major  du  genie,  Professeura  I’Academie 
imperiale  du  genie,  7,  Galernaia,  Saint-Petersbourg. 

dos  Santos,  Jose-Americo,  Ingenieur  civil,  748,  Caixa,  Rio  de 
Janeiro  (Bresil). 

Dragoni,  Luigi,  Ingenieur  du  Genie  civil,  Piacenza. 

Dreux,  Alexandre,  Maitre  de  Forges,  Administrateur-Delegue  de 

• la  Societe  des  Acieries  de  Longwy,  Mont-Saint-Martin  (Meurthe- 
et-Moselle). 

Droeshout,  Adrien,  Negociant,  4,  rue  des  Hirondelles,  Bruxelles. 

Druyvesteyn,  Willem-Frederik,  Ingenieur  duWaterstaat,  Konings- 
weg,  Flessingue. 

Dubois,  Directeur  de  ITnstitut  superieur  de  commerce  d’ Anvers, 
51,  rue  des  Peintres,  Anvers. 


Dubrujeaud,  Lt'Oii,  Meinbre  de  la  Cliainbre  do  commerce,  4,  rue 
Freycinet,  Paris. 

Duchatel,  Eugene,  Ingenieur  des  Pouts  et  Cliaussees,  Compiegne. 
Duclout,  Jorge,  Ingeniero,  Casilla  do  Correo,  552,  Buenos-Aires. 
du  Croix,  Willem  - Karel,  Ingenieur  du  Ryks  Waterstaat, 
31,  Willielminastraat,  Breda. 

Duez,  Nestor,  Administrateur  du  Canal  Blaton-Atli  et  de  la  Dendre 
canalisee,  53,  rue  de  Naples,  Ixelles. 

Dufour,  F.-C.,  Directeur  de  la  Haarlemsclie  Macliinefabriek 

4,  Willielmina  Park,  Haarlem. 

Dufourny,  Alexis,  Ingenieur  en  chef,  Directeur  des  Pouts  et 
Cliaussees,  29,  avenue  de  la  BrabancOnne,  Bruxelles  (bureaux, 
38,  rue  de  Louvain). 

Dugardin,  Pierre,  Agent  d’assurances,  Bruges. 

Dumas,  Francis,  Docteur  en  Droit,  Directeur  du  canal  de  jonction 
de  la  Sambre  a I’Oise,  22,  rue  Drouot,  Paris. 

Du  Moulin,  Alexis,  Directeur  de  la  Revue  Maritime,  11,  rue  du 
Gouvernement  Provisoire,  Bruxelles. 

Dunod(V'"®),  Cli.,  Libraire,  quai  des  Grands-Augustins,  Paris, 
du  Plessis  de  Richelieu,  Andreas,  (Phya  Cliolaynt  Yotliin),  Vice- 
Amiral,  77,  Bredgade,  Copenhague. 

Duquenne,  Hubert,  Ingenieur,  Directeur  du  Credit  general  liegeois, 

5,  rue  de  THarmonie,  Liege. 

Durand  de  la  Penne  (Marquis),  Luigi,  Lieutenant  General,  Inspec- 
teur  General  du  Genie  Militaire,  15,  Via  Astalli,  Roma. 

Diirr,  Gustav,  in  Firma  : Diisseldorf-Ratinger  Kohrenkesselfabrik 
vorm  Diirr  u.  C®,  1,  Beetliovenstrasse,  Diisseldorf. 

Duwez,  Joseph,  Ingenieur  civil,  Administrateur-Delegue  de  Tlmpri- 
merie  des  Travaux  Publics,  rue  du  Peuplier,  Bruxelles. 
Dyckerhoff,  Eugen,  Fabrikbesitzer,  Kommerzienrat,  40,  Rhein- 
strasse,  Biebrich  am  Rhein. 


Ebner,  Carl,  k.  k.  Kommissar,  Serravagasse,  6,  Vienne  XIII . 
Ecker,  Otto,  Direktor  der  Hamburg-Amerika  Linie,  Alsterdam- 
Hamburg. 

Edwards,  Samuel,  Assistant  Engineer,  U.  S.  War  Department, 
Rock-Island  (HI). 

Egan,  William,  Rheder,  Frankfurt  am  Main. 

Eger,  Richard,  Potsdammerstrasse,  121jn,  Berlin. 
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Eiife,  A^(‘iil  mariliiiio,  9,  rjuai  Van  Dyck,  Anvers. 

Eisenhuth,  Lndwi^,  Konigl.  OU'ringenionr  d(;i*  Kroatslavon  Lan- 
desr(^gi(‘rung,  Karlstadt  in  Kroaticn. 

Empain,  Francois,  J>anqni(!r,  :i.‘k  riu;  du  (k)iigres,  IF*ux(dlos. 

Engel,  I>ergm(-ister,  l^issen-Rulir. 

Engel,  Willudiri,  KanlTnann,  11",  Ivl.  Sladlmai’sch,  Magdeburg. 

Engelhardt,  Paul,  S})(‘dii('ur,  Rulirorl  a/ Rhein. 

Engels,  Fernand,  Ingenieur  a la  Socieie  anonyine  du  Canal  et  rles 
Installations  Maritirm^s  de  Rruxelles,  20,  rue  du  Prince-Royal, 
Ixelles  (J>rux(dl(;s). 

Engels,  Hubert,  Professor  an  der  Tecbnischen  Hocliscbulo  in 
Dresden,  Geheimer  llofrat,  T(‘cbnische  Hochscbule,  Dn;sden. 

Erbkam,  Alb(U*t,  Konigliclier  Baurat  iiri  Ministerium  der  offentli- 
clien  Arbeiten,  44,  Molktstrasse,  Gr.  Lichterfelde,  W.,  bei  Berlin. 

Erbsloh,  Hugo,  Kaufrnann,  5,  Wasserstrasse,  Diisseldorf. 

Estier,  Henri,  Arinateur,  385,  rue  Paradis,  Marseille. 

Evrard,  Nestor,  Ingenieur,  Directeur-Gerant  au  Charbonnage  de 
Mareinelle-Nord,  Marcinelle. 


Faga,  Charles,  FIntrepreneur  de  travaux  publics,  45,  ru(i  de  Prony, 
Paris. 

Fahnel,  Carl,  Vorstand  der  oesterreicliischen  Nordwest-Dampf- 
scliiffalirt-Gesellschaft,  Laudungsplatz,  1451,  Aussig  (Bolieme). 

Falk,  Henry,  Editeur-Libraire,  rue  du  Parchemin,  17,  Bruxelles. 

Fantoli,  Gaudentio,  Ingenieur,  1,  Via  Cernaja,  Milan. 

Farago,  Leopold,  Ingenieur,  Conseiller  de  section  au  Ministere  Royal 
Hongrois  de  I’xVgriculture,  place  du  Parlement,  11,  Budapest  V. 

Farina,  Armando,  Courtier  de  navires,  6,  rue  d’Arenberg,  Anvers. 

Fassin,  Jules,  Rentier,  55,  boulevard  d’Avroi,  Liege. 

Feill  (D‘'  Antoine),  Reclitsanwalt,  Borsenliaus,  Hamburg. 

Fellner,  Ferdinand,  Arcliitekt,  k.  k.  Oberbaurat,  Servitengasse,  7, 
Vienne. 

Ferguson,  W.,  M.  Inst.  C.  E.,  Engineer  to  AVellington  Harbour 
Board,  85,  Coromandel  Street,  Wellington  (New-Zealand). 

Fernez,  Francois- Adolphe,  Entrepreneur  de  Transports  par  eau, 
5,  rue  d’Hauteville,  Paris. 

Ferrati,  Edgardo,  Ingenieur,  Colonel  du  Gemie  Naval,  Capo  dell 
Ufficio  tecnico  della  Marina,  Genova. 

Fibiger,  Jorgen,  Ingenieur,ll,  Malmogade,  Copenhague. 
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Fichefet,  Kugeiie,  Entrepreneur  de  tnivaux  publics,  2-4-6,  avenue 
de  Tervueren,  Bruxelles. 

Fischer,  Curt,  Direktor  der  Saclisiscli-  bohinisclien  Dampfschitfahrts 
Gesellschaft,  Gerichtstrasse,  26“,  Dresden- Altstadt. 

Fitch,  Graham  D.,  Major,  Corps  of  Engineers,  U.  S.  Army 
U.  S.  Engineer  Office,  Little  Rock  (Arkansas,  U.  S.). 

Flamm,  0.,  Geheimer  Regierungsrat,  Professor  der  Konigl.  teclin. 
Hochsclmle  zu  Berlin,  193,  Ulilandstrasse,  Charlottenburg. 

Flechtheim,  Emil,  Kaufrnann,  10,  Neanderstrasse,  Diisseldorf. 

Fogliata,  Luigi,  Capitaine  du  Genie  Militaire  Italien,  4®  Reg.  des 
Pontomiiers,  64,  Corso  Garibaldi,  Piacenza. 

Fontaine-Bour,  Georges,  Administrateur  Delegue  de  FAgence 
maritime  Walford,  56,  rue  de  la  Concorde,  Bruxelles. 

Fontana,  Piero,  Ingegnere,  via  Gabrio  Casati,  1,  Milano. 

Forchheimer,  Philipp,  Professor  an  der  teclmischen  Hochsclmle, 
Graz. 

Francken,  Edmond,  Ingenieur  honoraire  des  Mines,  Attache  a 
FAdministration  des  Chemins  de  fer  de  FEtat  Beige,  19,  quai 
de  Fragnee,  Liege. 

Frangois,  Edouard,  Entrepreneur  de  travaux  publics,  76,  Avenue 
Michel- A nge,  Bruxelles. 

Franz,  Hugo,  k.  k.  Oberbaurat,  Drachtgasse,  2,  Vienne  I. 

Franzius,  Franz,  R.  H.,  Regierungsbaumeister,  Barbarastrasse,  26ii, 
Berlin,  W.  30. 

Franzius,  Georg,  Geheimer  Admiralitatsrat,  7,  Schonberger- 
strasse,  Kiel. 

Fraser,  James,  M.  Inst.  C.  E.,  Civil  Engineer,  100,  Castle  Street, 
Inverness  (England). 

Freibourg,  Eugene,  Ingenieur  des  Voies  de  Communication,  10,  rue 
Bronnitzkaia,  Saint-Petersbourg. 

Friedlaender,  Fritz,  Preussischer  Commerzienrat,  8,  Unter  den 
Linden,  Berlin. 

Friedrich,  Adolf,  k.  k.  Hof  rat,  0.  o.  Professor  a.  d.  k.  k.  Hocli- 
schule  fiir  Bodenkultur  in  Wien,  als  offizieller  Vertreter  der  Hoch- 
schule  durch  k.  k.  Unterichts  Ministerium  deligirt,  Wien  XIX. 

Fries,  Amos-Alfred,  Captain,  Corps  of  Engineers,  U.  S.  Army, 
304,  Custom-House,  Portland.  (Oregon,  U.  S.). 

Fries,  Gualtiero,  Administrateur-Delegue  de  la  Societe  venitienne  de 
Navigation  avapeur,  Riva  del  Vin,  147,  Venise. 

Frison,  Maurice,  Avocat  a la  Cour  d’Appel,  37,  rue  Lebeau, 
Bruxelles. 


Frizzoni,  Dr.-Cuiido,  Borgaino  (Italic). 

Froidure,  Eugene,  Ingeiiieur  l^i'iiicipal  des  Pouts  et  Cliaussecs, 
5,  KaltVaart,  Ypres. 

Frowein,  A.,  l^nisideiit  der  Dampfscliilfalirls-Gesellscli.  1‘iir  den 
Nieder-  u.  Mitteli’hein  zii  l)iisseldor‘f,03,  Ijcrlinerstrasse,  Elberfeld. 
Fiirbringer,  Leo,  Oberbui’gei'iueisler  der  Stadt  Ernden,  10,  Balin- 
bofstrassc,  Emdeu. 


Gambara  (Giovanni),  Inspecteur  superieur  du  Genie  (vivil,  Rome. 

Gariel,  Charles,  Inspecteur  General  des  Fonts  et  Cliaussees,  6,  rue 
Edouard  Detaille,  Paris. 

Garlinck,  F.,  Affreteur,  154,  avenue  du  Sud,  Anvers. 

Gattinoni,  Cav.  Ettore,  Ingegnere,  10,  via  Palesto,  Milano. 

Gellens,  Henri,  Ingenieur  des  Pouts  et  Cliaussees,  Termonde. 

Gelpke,  R.,  Ingenieur,  3,  Miihlenberg,  Basel. 

Genard,  Hector,  Ingenieur  en  chef,  Directeur  des  Pouts  et  Cliaussees, 
54,  rue  Capouillet,  Bruxelles. 

Genot,  Victor,  Secretaire  de  la  Federation  des  Associations  coininer- 
ciales  et  industrielles  de  Liege,  4,  place  Sainte-Veronique,  Liege. 

Gerard,  Ernest,  Administrateur  au  Ministere  des  Chemins  de  fer, 
12,  rue  Beyaert,  Bruxelles. 

Gerard,  Leon,  Ingenieur,  Ancien  President  de  la  Societe  Beige  des 
Electriciens,  102,  avenue  de  Tervuereii,  Bruxelles. 

Gerardin,  P.,  Directeur  du  Journal  de  la  Navigation,  Redac- 
teur  parlementaire  de  VEst  republicain,  19,  rue  Condorcet, 
Paris. 

Gerdau,  Berthold,  Ober-Ingenieur,  13,  Neanderstrasse,  Diisseldorf. 

Gerhardt,  Paul,  Geheimer  Baurat,  126m,  Kaiser  Allee,  Friedenau, 
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Kohout,  Alois,  k.  k.  Oberingenieur,  Prag- Karolinentlial,  145 
(Bohmen). 

Koltz,  Eugene,  Ingenieur,  184,  rue  de  Malines,  Louvain. 

Kortz,  Paul,  behordlich  autor.  Civilingenieur,  Rathaus,  Vienne. 

Kottgen,  Carl,  Oberingenieur,  Prokurist  der  Siemens- Schuckert- 
werke,  3,  Askanischer  Platz,  Berlin  S.  W. 

Kousnetzoff,  Nicolas,  Ingenieur,  10,  Bronnitzkaia,  Saint-Peters- 
bourg. 


Villa  Borromeo  (Isola  Bella). 
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Kozlowsky,  Walter,  Regierungs  Baumeisler,  44ii,  Mimclieberger- 
slrasso,  Fiirstenwalde  a.  S. 

Kraft  de  la  Saulx,  Frederic  (Clievalier),  Ingenieur  a la  Societe 
Cockerill,  53,  quai  des  Cannes,  Seraing  (Belgique). 

Kraft  de  la  Saulx,  Jean,  Ingeiiieur  en  chef  de  la  Societe  John 
Cockerill,  Seraing  (Belgique). 

Kraus,  Jacob,  Professeur,  Directeur  de  I’Ecole  poljtechnique  de 
Hollande,  Consul  General  et  Conseiller  technique  du  Gouvernement 
du  Chili,  Delft. 

Krause,  Carl,  Schiffreeder,  19,  Nicolaistadtgraben,  Breslau. 

Krauss,  August,  Direktor  der  DainpfschitFahrt-Gesellsch.  fiir  den 
Nieder-und  Mittel  Rhein,  1,  Berger  Ufer,  Diisseldorf. 

Krawehl,  Georg,  Kaufmann,  Firma  Wilh.  u.  Conr.  Waldhausen, 
Essen  a.  Ruhr. 

Kretz,  Franz,  Civil  Ingenieur,  Bernhardstrasse,  19  i,  Karlsruhe 
(Baden). 

Krizik,  Fr.,  Ingenieur  und  Fabrikbesitzer,  Konigstrasse,  131, 
Prag-Karolinenthal . 

Krumbholtz,  Emile,  Representant  General  de  la  Societe  Rh.  Westf. 
Kohlensyndicat,  14,  rue  Gerard,  Anvers. 

Kuchen,  Gerhard,  Bergwerks  u.  Reedereibesitzer,  Froschenteich, 
Mulheim  a.  Ruhr. 

Kuhn,  Richard,  k.  k.  Baurat  im  k.  k.  Handelsministerium,  Wien. 

KUppers,  Johann,  Direktor  der  Ver.  Frankfurter  Rhedereien 
(G.  m.  b.  H.)  Hafenstrasse,  30,  Duisburg. 

Kurcyusz,  Louis,  Ingenieur  des  Voies  de  Communication,  71,  rue 
Marchatkowska,  Varsovie. 

Kutscha,  Wilhelm,  Ingenieur,  166,  Gentzgasse,  Wien  XVIII. 

Kvassay,  Eugen,  Minis terialrat,  Vorsteher  der  Wasserbaudirek- 
tion,  Budapest. 


Labeille,  Paul,  Ingenieur  des  Ponts  et  Chaussees  (Service  mari- 
time de  la  Gironde),  2,  rue  Jean- Jacques  Bel,  Bordeaux. 

Labordere,  Pierre-Jean,  Ingenieur  des  Ponts  et  Chaussees,  Bayonne. 

Lacroix,  Oscar-Joseph,  Ingenieur  Architecte-conseil,  Redacteur  a 
la  Chronique  des  Traoaux  publics^  2,  rue  Saint  Boniface, 
Ixelles  (Bruxelles). 

LaflBltte,  Louis-Charles,  Professeur  a I’Ecole  superieure  de  commerce 
de  Nantes,  15,  rue  d’Alger,  Nantes. 
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Lagasse-de  Locht,  Cliarl(3S,  Iiispecteui*  General  des  Pouts  et 
Cliaussoes  ayaiit  rang  di;  Directeur  General,  107,  cliaussee  de 
Wavre,  Ixelles  (HnixelJes). 

Laguionie,  Mernhre  de  la  Chainbre  de  commerce  de  Paris,  20,  rue 
de  Vivienne,  Paris. 

Lahure,Alexis-Ptieniie.  Iinprimeur-Editeur,  9,  raedeFleiirus,  Paris. 

Lambert,  Jules  Tlieo,  Ingenieur  de  lafirme  Lambert  et  Roman,  rue 
diaries  Martel,  28,  Bruxelles. 

Lambert,  Leon,  Vice-Consul  de  Grece,  15,  rue  de  Rasse,  Tournai. 

Lambin,  Albert,  Ingenieur  Principal  des  Pouts  et  Cbaussees,  Secre- 
taire du  Cabinet  du  Ministre  des  Finances  et  des  Travaux  publics, 
avenue  deTervueren,  Bruxelles. 

Lamm,  Alois-Gottfief,  Cenlralinspektor  der  Osterreicbiscben  Nord- 
westbabneii,  Predigergasse,  5,  Vienne. 

Lampe,  F.,  Koiiiglicber  Baurat,  Verden  a/Aller  (Deutscbland). 

Lamquet,  Victor,  Directeur  Gerant  du  cbemin  de  fer  Malines- 
Terneuzen,  11,  rue  Vermorgen,  Saint-Nicolas-Waes  (Belgique). 

Landgraf,  Jos.  (DC,  Villa  Theodora,  Wiesbaden. 

Landreth,  William,  B.,  President  Engineer  State  Canals,  State 
Hall,  Albany  (New-York,  U.  S.), 

Landsberger,  Bruno,  Koniglicber  Rcgierungs  Baumeister,  Hoben- 
staufstrasse,  59,  Berlin  W. 

Lang,  Edouard,  Directeur  General  de  la  Compagnie  des  Forges  de 
Cbampagne  et  du  Canal  de  Saint-Dizier  a Wassy,  Saint-Dizier 
(Haute-Marne). 

Lang,  Elliott,  Traffic  Manager  and  Secretary  of  the  National  Lumber 
Exporters  Company,  27,  Southern  Express  Building,  Memphis 
(Tenn.,  U.  S.). 

Lang,  Fritz,  Koniglicber  Commerzienrat,  Wurzburg. 

Langen,  Carl-Jacob,  Ingenieur,  Commerzienrat,  Grevenbroich 
in  Rlild. 

Langfitt,  William-C.,  Major,  Corps  of  Engineers,  United  States 
Army,  Washington  Barracks,  D.  Columbia,  U.  S.  A. 

Lanna,  A.,  Bauunternelimung,  1030,  Hybernergasse,  Prag. 

Lapiere,  Georges,  Ingenieur,  Membre  du  Conseil  superieur  de 
ITndustrie  et  du  Commerce,  Entrepreneur  du  port  de  Bruxelles, 
Ypres  (Belgique). 

La  Riviere,  J.-B.-Victor-Gaston,  Ingenieur  en  chef  des  Pouts  et 
Cbaussees,  79,  rue  Roy  ale,  Lille. 

Latinis,  Victor,  Ingenieur,  78,  rue  Wilson,  Bruxelles. 


Lauridsen,  Hans,  Ingenieur- Adjoint  des  Travaux  Maritimes,  Agger' 
pr.  Vestervig. 

Lauser,  Hermann,  Ingenieur,  9“,  Blockstrasse,  Harburg  a.  E. 

Lazarus,  Josef,  Ingenieur,  Besitzer  des  Stabilimento  Lazarus 
Scliifiswerfts,  Fiume. 

Lebert,  Louis-Eugene,  Ingenieur  en  chef  des  Fonts  et  Chaussees, 

^ Vannes  (Morbilian). 

LebcBuf-Thys,  Henry,  Docteur  en  droit,  48,  rue  de  Namur,  Bruxelles. 

Lebrun,  Bruno,  Ingenieur-Constructeur-Mecanicien,  Nimy  (Belgique) . 

Le  Brun,  Raymond-Louis,  Ingenieur  civil,  4,  rue  de  Copenhague, 
Paris. 

Lechalas,  Georges-Mederic,  Ingenieur  en  chef  des  Fonts  et  Chaussees, 
13,  quai  de  la  Bourse,  Rouen. 

Lecointe,  Georges,  Directeur  Scienlifique  a I’Observatoire  Royal 
d’Uccle  (Bruxelles). 

Leemans,  W.-F.,  Inspecteur  General  en  chef  du  Waterstaat, 
Membre  de  la  Commission  Internationale  consultative  du  CanaC 
maritime  de  Suez,  Commissaire  des  Pays-Bas  pres  la  Commission 
centrale  pour  la  Navigation  du  Rhin,  Koninginnegracht,  70,' 
La  Haye. 

Lefebvre,  Emile,  Ingenieur  Principal  des  Fonts  et  Chaussees, 
93,  rue  Hotel-des-Monnaies,  Bruxelles. 

Lefebvre,  Georges,  Negociant,  Membre  de  la  Chambre  de  coinmerce 
de  Paris,  27,  rue-de  la  Rochefoucauld,  Paris. 

Lefebvre,  Paul-Frangois,  Entrepreneur  de  transports,  25,  quai 
d ’Anjou,  Paris. 

Lefebvre,  Ulysse,  President  de  la  Societe  de  Navigation  sur  les 
canaux  du  Centre,  26,  rue  GeofFroy  FAsnier,  Paris. 

Legay,  Leon,  Ingenieur  des  Pouts  et  Chaussees,  66,  quai  du  Chatelet, 
Orleans. 

Lels,  F.-H.,  Directeur  de  la  « Kinderdijk  Machinefabriek  »,  Kinder- 
dijk  (Pays-Bas). 

Lels,  Jan,  armateur,  Kinderdijk  (Pays-Bas). 

Lels  (junior),  M.,  Ingenieur,  Directeur  de  la  « Kinderdijk  Machine- 
fabriek w,  Kinderdijk  (Pays-Bas). 

Lerche,  Otto  (Baron),  Ingenieur,  5^^^  Slagelsegade,  Copenhague  (0). 

Lesieur,  Georges,  Vice-President  de  la  Chambre  de  commerce  de 
Paris,  71,  avenue  du  Bois  de  Boulogne,  Paris. 

Lichtenberg,  Georg,  Landesdirektor  der  Pi'oviuz  Hannover,  Stan- 
dehaus,  Hannover. 


Lindemann,  Willielin,  Konigl.  WassGrbauiiisj)ektor,  Haurat,  Ilit- 
zackor  ( Krci.s-l)anii(Mihorg). 

Lindley,  William-II.,  M.  IiisL  C.E., Civil  Cugincer,  29,  Blittersdorfl 
FJatz,  Frank rorl-oii-iMaiii. 

Lindmuller,  Scliifls-Inspccior  der  Firrna  Fried.  Krupp, 

van  Brakelslraat,  32,  Rotlcrdam. 

Lira  Orrego,  Jorge,  Itigenieur  civil,  Pi’ofesseur  a I’Uiiiversite  catlio- 
lirpie  ei  a I’liistitui  agricole  de  Santiago,  Riquelrne,  236,  Santiago 
(Cliili). 

Litowtschenko,  Karp,  Ingenieur,  10,  rue  Bronnitzkaia,  Saint- 
Petersbou  rg. 

Lobl,  Richard,  1)’’,  Advokat,  Aussig  (Bolirnen). 

Locher-Freuler,  Fdouard  (DC,  Ingenieur,  Ziiricli. 

Loebell,  Alfred,  Regierungs  Baumeister,  Rulirort. 

Loewer,  Ferdinand,  Wasserbauinspektor,  100,  Ritterstrasse, 
Hamburg. 

Loomis,  Tboinas-Hooker,  Civil  Engineer,  Steubenville  (Ohio). 

Loppens,  Georges,  Ingenieur  lionoraire  des  Ponts  et  Chaussees, 
191,  rue  d’Espagne.  Bruxelles. 

Lorenz,  Godfred,  Ingenieur  des  Travaux  du  port  de  Copenhague, 
22,  Tordenskjoldsgade,  Copenhague  (0). 

Loureiro,  Adolfo,  Ingenieur,  Inspecteur  General  des  Travaux 
publics,  88,  R.  das  Janellas  Verdes,  Lisbonne. 

Ludewig,  Carl,  Bankdirektor,  Osnabriick. 

Ludwik,  Camill,  b.  a.  Maschinenbau-Ingenieur,  Direktor  der 
Prager-Maschinenbau  Actien-Gesellschaft  vorm.  Rushan  und  C°, 
Prag  VIII. 

Lueg,  Heinrich,  Fabrikbesitzer,  Geheiiner  Commerzienrat,  3,  Uhland- 
strasse,  Diisseldorf. 

Lueger  (D^),  Otto,  Professor  des  Wasserbaues  an  der  Konig. 
Technischen  Hochschule,  Stuttgart. 

Liihmann,  Georg,  Kaufmann,  Commerzienrat,  24-25,  Sand,  Har- 
burg  a.  E. 

Luiggi,  Luigi,  Ingenieur  en  chef  du  Genie  Civil,  Membre  adjoint  du 
Conseil  superieur  des  Travaux  publics  et  du  Comite  d’Administra- 
tion  des  Chemins  de  fer  de  FElat,  Rome. 

Lukiansky,  H.,  Ingenieur  des  voies  de  communication,  a Taganrog. 

Luneau,  Edouard,  Ingenieur  en  chef  des  Ponts  et  Chaussees,  35,  rue 
du  Rocher,  Paris  (VHP). 

Luyken,  Philipp,  Konigl.  Baurat,  Wasserbauinspektor,  38,  Feld- 
strasse,  Diisseldorf. 

Lyon,  Max,  Ingenieur,  83,  avenue  du  Bois  de  Boulogne,  Paris. 
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Mac  Bride,  Josepli-Micliael,  Secretary  to  Harbour  Commissioners, 
Harbour  Otlice,  Wesport. 

Mac  Cann,  Tliomas  H.,  Civil  Engineer,  Second  National  Bank  Buil- 
ding, Hoboken  (W.  J.)* 

Mac  Hartrick,  Edward,  Civil  Engineer,  U.  S.  Engineer  office, 
Galveston  (Texas  U.  S.). 

Mackenzie,  T.-R.,  General  Manager,  Secretary  to  the  Trustees  of 
the  Clyde  Navigation,  16,  Robertson  street,  Glasgow. 

Maeck,  Joseph,  Entrepreneur,  9,  avenue  de  la  Brabangonne, 
Bruxelles. 

Maganzini,  Italo,  Inspecteur  Superieur  du  Genie  Civil,  President  de 
section  au  Conseil  superieur  des  Travaux  publics,  Membre  de 
la  Commission  Internationale  Consultative  du  Canal  maritime  de 
Suez,  Via  Vittorio  Colonna,  27,  Rome. 

Maglich,  Giorgio,  Ingenieur,  Via  S.  Nicolo,  9,  Triest. 

Mahan,  Frederick- Augustus,  Major,  Corps  of  Engineers,  United 
States  Army,  Retired,  51,  Avenue  Montaigne,  Paris. 

Mailliet,  Toussaint-Valerie,  Directeur  General  des  Ponts  et  Chaus- 
sees  a titre  personnel,  200,  rue  de  la  Victoire,  Bruxelles. 

Maksimovitch,  Nicolas,  Ingenieur  des  Voies  de  Communicalion, 
3,  rue  Elizabette,  Kieff  (Russie). 

Mallat,  Gaston,  Ingenieur  en  chef  des  Ponts  et  Chaussees,  Saint- 
Nazaire  (Loire-Inferieure). 

Mallet,  Paul- Alfred,  Ingenieur  des  Arts  et  Manufactures,  Membre 
de  la  Chambre  de  commerce  de  Paris,  60,  rue  Saint-Lazare,  Paris. 

Manasse,  Georg,  Stellvertretender  Ober-Vorsteher  der  Kaufmann- 
schaft,  Vorsitzender  des  Pommerschen  Binnenschiffahrtsvereins, 
Mittwochstrasse,  17,  Stettin. 

Manfredini,  Achille,  Ingenieur  civil,  Directeur  du  journal  11  Moni- 
tor e tecnico,  place  Carmine,  Milan. 

Mange,  Frangois-Louis,  Ingenieur,  18,  avenue  de  TOpera,  Paris. 

Mann,  L.-M.,  Civil  Engineer,  U.  S.  Engineer  Office,  Oshkosh 
(Wisconsin,  U.  S.). 

Marchal-Genot,  Administrateur  Delegue  de  la  Societe  anonyme  des 
bateaux  a vapeurNamur-Dinant-Hastiere,  16,  rue  de  TAnge,  Namur. 

Marcotty,  Franz,  Industrieller,  31,  Humboldstrasse,  Dusseldorf. 

Marechal,  Henri,  Ingenieur  des  Ponts  et  Chaussees,  272,  Faubourg 
Saint-Honore,  Paris. 

Marguery,  Membre  de  la  Chambre  de  commerce  de  Paris,  56,  Bou- 
levard Bonne-Nouvelle,  Paris. 

Mariotti,  Pio,  Ingenieur,  Parma. 
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Marote,  KdmoiHl-.Tonn,  In^^niour  Principal,  ff.  d Ingenieur  en  chef 
I)ir(!ci(‘ur  dcs  I^ails  <*1  ('liaussc(‘S,  ‘J9,  rue  du  Vallon,  Ih'uxelles. 

Marsaux,  Aiiaiolf;- Vicloi*,  M(miiI)i*c  do  la  Gharnbre  do  commerce  de 
Pari<,  l):i,  rue  Tailbout,  Paris. 

Martinez  y Sanchez  Gijon,  Emilio,  Iiigeniero  Director  de  las 
Obras  d(d  Puerto  de  Cadiz,  Isabel  la  Catolica,  13,  Cadiz. 

Martinoff,  Victor,  liigeiiieur  des  Voics  de  Communication,  Clilissel- 
bourg  (Russic). 

Marx,  Charles  David,  Professor  of  Civil  Engineering,  Standford 
University,  Standford  (California). 

Masdea,  Edoai’do,  Major  General  du  Genie  Naval,  Chef  du  bureau 
l('c*hiiiqu(i  du  Miiiistere  de  la  Marine,  Rome. 

Massalski,  Joseph,  liigenieur  maritime,  9,  boulevard  Malesherbes, 
Paris. 

Masy,  Theodore,  Administrateur-Gerant  de  la  Societe  anonjme  des 
charbonnages  de  Bonne-Esperance,  Bath'rie  et  Violette  a Liege. 

Masy,  Lucien  fils,  Directeur-Fondateur  dela  Societe  de  remorquage 
“Batelleries  reunies  »,  Membre  du  Comite  consultatif  de  la  navi- 
gation, Conflans-Sainte-Honorine  (Seine-et-Oise). 

Mathies,  IL,  Generaldirekior  der  Union  Akt.  GeselL,  Regierungs  u. 
Baurat  a.  D.  73,  Kaiser  Wilhelmstrasse,  Dortmund. 

Mattern,  Emil,  Wa^serbauinspektor,  Neue  Winterfeldstrasse,  48, 
Berlin. 

Matthyssens,  Henri,  Ingenieur  civil,  136,  rue  Defacqz,  Bruxelles. 

Matitsch,  August,  Ingenieur,  52,  Millergasse,  Wien  VI. 

Matula,  Johann,  k.  k.  Oberbaurat  in  Ruhestand,  Hofrat  vor  dem 
Vorstand  des  Wasserbaues  Departements  bei  der  k.  k.  Stadthal- 
terei  in  Lemberg,  Dietelgasse,  79,  Krakau. 

’ Maury,  Arthur,  Ingenieur,  President  honoraire  de  la  Chambre  de 
commerce  francaise  de  Portugal,  29,  avenue  d’Eylau,  Paris. 

Mavaut,  Octave,  Ingenieur  honoraire  des  Fonts  et  Chaussees, 
15,  Avenue  Verte,  Woluwe-Saint-Pierre  (Bruxelles). 

Maximoff,  Serge,  Ingenieur  des  Voies  de  Communication,  21,  Zabal- 
kauski  persp.,  Saint-Petersbourg. 

Mayreder,  Rudolf  (DO,  Ingenieur,  Baudirektor  der  Union-Bauge- 
sellschaft,  Naglergasse,  6,  Vienne  I. 

Mazoyer,  Abel,  Ingenieur  en  chef  des  Fonts  et  Chaussees,  7,  place 
Chaumeane,  Nevers  (Nievre). 

Mazzini,  Carlo,  Ingenieur  en  Chef  du  Canal  Cavour,  37,  Corso 
Umberto,  Turin. 

Meek,  Friedrich,  Ingenieur,  35,  Bahnhofstrasse  (entresol),  Zurich  1. 
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Medaets,  Augusto,  Entrepreneur  de  travaux  publics,  21,  rue  Gallait, 
Scliaerbeek  (Bruxelles). 

Meden,  Haiis-Peter,  Ingenieur  adjoint  des  Travaux  Maritimes, 
Skageii. 

M6ganck,  Louis,  Avocat,  95,  avenue  de  la  Toison-d’Or,  Bruxelles. 

Meister,  Carl,  Direktor  der  Mannlieimer-DampfsclileppschifFahrts- 
Gesellscli.,  3,  Leopoldstrasse,  Mannheim. 

M61otte,  Joseph,  Ingenieur  des  Fonts  et  Chaussees,  Marche  au  Ble 
de  Zelande,  Anvers. 

Mendes  Guerreiro,  Jean- Varissimo,  Inspecteur  General  des  Services 
des  Travaux  publics  de  Lisbonne,  14,  Calcada  do  Sacramento, 
Lisboune. 

Menge,  Alfred  (D^),  Fabrikant,  Zellin.  Wiesenthal  (Baden). 

Mendez-Nunez,  Casto,  Ingenieur  des  Routes,  Canaux  et  Ports, 
service  du  port  de  Vigo,  Vigo  (Espagne). 

Mensch,  Rudolf,  Grossherzoglicher  Ober-Bauingenieur,  Franz- 
Strasse,  20,  Schwerin  in  Mecklemburg. 

Merbot,  Reinhold,  Sjndicus  der  Handelskammer,  9,  Worthstrasse, 
Wiesbaden. 

Mercier,  Louis,  Directeur  General  de  la  Compagnie  des  Mines  de 
Bethune,  Bully-les-Mines  (Pas-de-Calais). 

Messent,  P.  G.,  Civil  Engineer,  Engineer  to  the  Bombay  Port  Trust, 
Port  Trust, Bombay . 

Meuter,  Jan-Willem,  lagenieur  van  den  Ryks  Waterstaat,  Willem  II 
Siugel  11,  Roermond. 

Meyer,  E.  (D^),  Vorsitzender  des  Nautischen  Vereins  zu  Liibeck, 
3,  Friedrich  Wilhelmstrasse,  Liibeck  [fur  den  Verein). 

Meyer,  Jos.  L.,  SchifFsbaumeister  und  SchitFswerft  Besitzer,  Papen- 
burg  a.  d.  E.  (Prov.  Hannover). 

Meyer,  Paul  (DC,  Ober-Regierungsrat,  23,  Beethovenstrasse,  Frank- 
furt a.  M. 

Miceli,  Domenico,  Inspecteur  du  Genie  Civil,  Ministere  des  Travaux 
Publics,  Rome. 

Michaud,  Edmond,  Ingenieur  des  Arts  et  Manufactures,  Membre 
de  la  Chambre  de  commerce  de  Paris,  11,  rue  Boissy  d’Anglas, 
Paris. 

Michels,  Gustav,  Geheimer  Commerzienrat,  Mitglied  des  Herren- 
hauses,  14-18,  Rechtschule,  Coin  a.  Rh. 

Michel-Schmidt,  Maurice,  Ingenieur,  Directeur  des  Travaux  Publics 
des  Etablissements  Schneider  et  C‘®,  16,  quai  Gambetta,  Chalon-sur- 
Saone. 


— 88  — 


Migliardi,  rriovaiini,  Ingf'nieur  naval,  Savona. 

Minis,  Joliii,  Major*,  Coi’ps  of  l']iiginoors  [J.  S.  Array,  U.  S.  Engi- 
no.(‘i*  Ollica  (Foi‘lific:itioiis)  Manila  (Pliilipjiine  Islands). 

Millitzer,  Joliannos,  Rogiorungs-  uiid  Haurat,  Goelliesirasse  28iii, 
Ri'oslau  (XIII). 

Milochevitsch,  M.-S.,  Ingnniour  au  Ministere  des  Travaux  publics, 
Helgi’ado. 

Minne,  Edinond,  Courtier  de  navires,  Directeur  General  de  I’Agence 
maritime  gantoise,  88,  rue  des  Distillateurs,  Gaud. 

Minorini,  Francesco,  Ingegnere,  Via  Aurelio  Saffi,  r>,  Milano. 

Mintz,  Maximilian,  Patentanwall,  11,  Unter  den  Linden,  Berlin  W. 

Mironesco,  Coirstantin,  Inspecteur  General  des  Pouts  et  Cliaussees, 
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Rytir,  Anton,  k.  k.  Oberbaurat,  Karmelitengasse,  377,  Prag  (III.) 


Saabye,  Johannes,  Ingenieur,  33,  Rosenvangets  Alle,  Copen- 
hague  (0). 

Sachs,  Leopold,  Fabrikaiit,  Augustinerstrasse,  4,  Vienne  (I). 

Sackett,  John  Warren,  Civilian  Assistant,  United  States  Engineer 
Department,  U.  S.  E.  Office,  Jacksonville,  (Florida,  U.  S.  A.). 

St-Laurent,  Arthur,  Ingenieur  civil,  Assistant  Ingenieur  en  chef, 
Ministere  des  Travaux  publics,  Ottawa  (Canada). 

Salazar,  Louis,  Ingenieur,  Directeur  de  I’Ecole  Nationale  des  Inge- 
nieurs,  Sous-Directeur  des  Travaux  Publics  du  District  Federal, 
avenue  du  Congres,  1435,  Mexico. 

Saldini,  Cesare,  Ingenieur  Industriel,  Professeur  de  Mecanique, 
Piazza  S.  Giovanni  in  Conca,  Milan. 

Saligny,  Inspecteur  General  et  Directeur  General  au  Service  hydrau- 
lique,  107,  Calea  Victoria,  Bucarest. 

Salmon,  Clement,  Ingenieur  de  la  ville  de  Bruges,  19,  rue  des 
Pelletiers,  Bruges. 

Salmon,  Membre  de  la  Chambre  de  commerce  de  Paris,  93,  boulevard 
Malesherbes,  Paris. 

Salt,  William,  Civil  Engineer,  Warwich  and  Birmingham  Canal 
Navigation,  Fazeley  Street,  Birmingham. 

Sandberg,  Jonkheer  F.  E.  P.,  IngOiieur  duWaterstaat,  Leeuwarden. 

Saner,  John- Arthur,  Engineer  to  Weaver  Navigation  Trustees 
M.  Inst.  C.  E.;  Consulting  Engineer,  Northwich  (Cheshire). 

Sanford,  J.-J.,  Major  of  the  Corps  of  Engineers  of  the  United 
States  Army,  Witterspoon  Building,  Philadelphia. 

Sanjust  di  Teulada,  Edmond,  Ingenieur  en  chef  du  Genie  Civil, 
Secretaire  General  du  X®  Congres  International  de  Navigation, 
21,  Via  Aurelio  Saffi,  Milan. 


Vizzola. 


UBf-aRV 


OF  THE 

or 


• ^ 


lU 

- 


A 


Santonocito,  Antoine,  Chevalier  do  latburonne  d’ltalie,  Ingenieiir 
dn  Cenie  Cavil,  Via  Indipenza,  12,  Livourne. 

Sarandinaki,  Michel,  Ingenieur,  Theodosie  (Crirnee). 

Sartiaux,  Albert,  Ingenieur  en  chef  des  Fonts  et  Chaussees  et  de 
rCxploitation  des  Chcmins  de  fer  dii  Nord,  18,  rue  de  Dunkerque, 
Paris. 

Sassi,  Edouard,  Ingenieur  en  Chef  du  Genie  Civil,  Pavie. 

Schahovskoi,  Vsevolod,  (Prince)  Gentilhomme  de  la  Chainbre  de  Sa 
Majoste  I’Einpereur  de  Russie,  Fonctionnaire  pour  missions  spe- 
cials pres  S.  M.  I.  le  Directeur  en  chef  de  la  Marine  marchande 
etdes  Ports,  25/34  rue  Tozgovaia,  Saint-Petersbourg. 

Schaper,  Gustav,  Regierungsbaumeister,  Fiirstenberg  a.  Oder. 

Scharp,  J.-C.,  Ingenieur  du  Waterstaat,  Haarlem. 

Scharrer,  Georg,  Schiffahrt-Spedition,  Unterstrasse,  Duisburg  a.  R. 

Scheibler,  Karl,  Commerzienrat,  konigl.  NiederJandischer  Consul, 
Coin. 

Schemmel,  Bernhard,  Kaiserl.  Baurat,  Christoph  Heerstrasse  5^^^, 
Strassbu rg,  i.  E. 

Scherzer,  Albert-Henrj,  President  and  Chief  Engineer  of  the 
Scherzer  Rolling  Lift  Bridge  Company,  1616  Monadnock  Buil- 
ding, Chicago.  U.  S. 

Scheveloff,  V.,  Ingenieur,  rue  Dvortzyy,  1,  Taganrog. 

Schilling,  Ernst,  Direktor  der  Westfalischen  Transport- Aktien, 
Gesellsch.,  121,  Sunderweg,  Dortmund. 

Schimmelpfenning,  Max,  Oberregierungsrat  beim  Oberpriisidium, 
41,  Goethestrasse,  Breslau. 

Schmitt,  Rudolf,  Wasserbauinspektor  Grossh.  Hessisclier  Baurat, 
76,  Rheinslrasse,  Mainz. 

Schneider,  Hermann,  Regierungs  u.  Baurat,  34,  Stockkampstrasse, 
Diisseldorf. 

Schneller,  Otto,  Edler  von  Mohrthal,  k.  k.  Baurat,  Kohlmesser- 
gasse,  3,  Wien  1. 

Scholz,  Paul,  Wasserbauinspektor,  125,  Neue  Konigstrasse,  Pots- 
dam. 

Schonbach,  Victor,  Ingenieur  u.  Fabriksdirector,  Komenskygasse 
4,  Karoliiienth;d-Prag. 

Schoulguine,  .lean,  Ingenieur,  Rostotf  s/Don. 

Schoultz,  Eugemi,  Ingenieur,  Wytegra  (gouv.  d’Olonetz). 

Schrader,  i.ouis.  Koniglicher  Wasserbauinspektor,  24,  Dominikaner 
strasse,  Oberkassel-bei-Diisseldorf. 


Schreidt,  Frank,  Frnst.,  'J'lio  Saiciy  Cylinder  Valve  O,  ’ Mansfield 

(Ohio,  (I.  S.).  ^ 

Schrodter,  1)''  K , Oesohilftsriilirer  dos  Vercdns  deutsclier  Kiseii- 
hiiUenhnihi,  5,  Jacohistrasse,  I)iiss(ddorf. 

Schuller  tot  Peursum,  Cli  -L.,  Ingeni(Mir  du  Waterstaat.  ]Iouv<d, 
Tilburg. 

Schultz.  Hans,  Kdniglicli  Pi’(nissiscli(;r  Wassorbaninsi)eklor,5,  Huxte- 
liudorsirasso,  Harburg  a.  Flbe. 

Schulze,  F.  W.  Otto,  Frofessor  an  dei*  Tecbniscben  Hocbscbule  in 

* Danzig,  22^  , Ileiligenbrunner  Weg,  Langiubr  bci  Danzig. 

Schulze,  Ludwig,  R(gierungs  und  Baurat,  Emden  (Ostfriesl.). 

Schulze,  Theodor,  Bucbbandler,  85,  Osterstrasse,  Hannover. 

Schumacher,  A.,  Direktor  der  Kdlniscben  Tiefbau-Oesellscbaft, 
141,  Hansaring,  Koln. 

Schiitte,  Join,  Etm.  Professor  der  Kgl.  Tecliniscben  Hocliscbule  zu 
Danzig,  Langfubr. 

Schwenn,  Edouard,  Agent  maritime,  Armateur,  15,  Canal  des 
Brasseurs,  Anvers  (bassins). 

Schwob,  Reiie-Maurice,  Ancien  Eleve  de  I’Flcole  polyleclmique, 
Directeur  du  Phare  de  la  Loire,  12,  place  du  Commerce,  Nantes. 

Sciama,  Gaston,  Membre  de  la  Cbambre  de  commerce  de  Paris, 
15^'*,  rue  Bizet,  Paris. 

Sckerl,  Richard,  Regierungs-  und  Baurat, ' Wasserbauinspektor. 
Bromberg. 

Scribanti,  Angelo,  Ingenieur  maritime,  Professeur  a TEcole  Royale 
Superieure  Navale,  Piazza  Principe,  Genes. 

Sec,  Franz,  Konigiicber  Oberingenieur,  Mitrowitz. 

Sedlatzek,  Karl,  Cliefredacteur  und  Verleger  des  Deutschen  General 
Anzeigers,  20^  Campbausenstrasse,  Berlin  S.  59. 

Segers,  J.,  Arcbitecte  de  la  Ville  de  Bruxelles,  47,  rue  de  TAqueduc, 
Bruxelles. 

Seidel,  Eugen,  Regierungs-  und  Baurat,  Grosse  Weinmeisterstrasse, 
Potsdam. 

Sewell,  John  Stephen,  Captain,  Corps  of  Engineers,  Washington 
Barraks,  P.  0.  Box  455,  Washington  D.  C. 

Seyffardt  H.,  Kommerzienrat,  Krefeld  [filr  die  Handels  hammer 
zu  Krefeld). 

Shu,  Kia-Sian,  Secretaire  de  la  Legation  de  Chine,  19,  boulevard 
Militaire,  Bruxelles. 

Siegfried,  P.-A.,  Kaufmann,  Aussig  (Bohmen). 
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Siegler  von  Eberswald,  Julius,  Graefl.  Potcckisclier  General 
Direktor,  Krzcsuowicc-bei-Krakau 

Simoncini,  Enrico,  Ingenieur  en  chef  du  Genie  Civil,  Office  du 
Genie  Civil,  Palermo. 

Sinzig,  A.,  Bauinspektor,  58,  Elsassersirasse,  Bremen. 

Sioli-Legnani,  Steno,  Ingenieur,  Via  Borgomovo,  24,  Mifan. 

Smillie,  Cliarles-F.,  Banker,  Wallstreet,  New-York. 

Smis-Valcke,  Henri,  Entrepreneur  de  travaux  publics,  85,  boule- 
vard du  Midi,  Ostende. 

Smit,  Hendrik-Pieter,  Constructeur  de  navires,  Kinderdijk. 

Smits,  EugOie,  Ingenieur,  47,  rue  Marie-Tlierese,  Bruxelles. 

Smoot,  Edgard-Kennetli,  Consulting  Engineer,  Harbour  and  Mari- 
time Works,  2"  Avenido  Balderas,  814,  Alexico. 

Smreek,  Anton,  Ingenieur,  Professeur  a I’Ecole  imperiale  et 
royale  technique,  Briinn  (Moravie). 

Snyers,  Raymond,  Ingenieur  Civil  des  Arts  et  Manufactures, 
120,  rueDefacqz,  Bruxelles. 

Soboleff,  Basile,  Taganrog. 

Soetbeer,  Heinrich,  Direktor,  Generalsekretiir  des  Deutschen  Han- 
delstages,  53-54,  Neuc  Friedrichstrasse,  Berlin  C 2. 

Sohl,  August,  Rentner  und  Stadtverordneter,  68,  Duisburgerstrasse, 
Diisseldorf. 

Soldan,  Wilhelm,  Regierungsbaumeister,  Fritzlar. 

Soleau,  Membre  de  la  Chambre  de  commerce  de  Paris,  127,  rue  de 
Turenne,  Paris. 

Soliani,  Naborre,  Ingenieur,  Directeur  du  Chantier  Naval  « Gio 
Ansaldo  Armstrong  et  C*®  »,  Sestri-Ponente,  Genes. 

Sollner,  Karl,  k.  k.  Baukommissar,  Burggasse,  104,  Vienne  VH/3. 

Solvay,  Ernest,  Industriel,  43,  rue  des  Cliamps-Elysees,  Bruxelles. 

Sommermeier,  Georg,  Regierungs-  und  Baurat,  Vollendorfstrasse, 
9\  Posen. 

Spee,  Alph. -Marie- Jos.,  Ingenieur,  182,  rue  du  Trone,  Bruxelles. 

Spreafichi,  Carlo,  Ingenieur,  Parma. 

Stansfeld,  Alfred,  W.,  Managing  Direktor  of  the  Leeds  and  Liver- 
pool Canal  Company,  Canal  Office,  Liverpool. 

Starck,  August,  Bergwerksdirektor,  Kaiserstrasse,  83,  Gelsen- 
kirchen. 

Stauzze,  Heinrich,  Schiffsreiderei,  Burgstadte,  1,  Aussig  (Bohmen). 

Stecher,  0.,  Koniglicher  Baurat,  Konigliches  Bauamt,  Pirna 
a.  d.  Elbe. 

Stein,  Carl,  Ingenieur.  Direktor  der  Gasmotorenfabrik  Deutz, 
Coln-Deutz. 
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Stein,  Tlirodoiv,  T(*cliiiicic*ii,  niircjiii  des  Voios  de  (,'oin- 

imiiiicidion,  vis-;‘i-vis  Pro^rds,  Moscoii. 

Stenz,  .losepli,  Iljuipt  Ai,^(;ntui‘  dci*  Xiedcrl.  Dampfscliifr  Rlied(3roi, 
Mainz. 

Stevens,  Mai*sliall,  I’.-S.-S.,  Maiiagini,^  IlirocLor,  IS,  Kxcliaiig(;  str<'C*t, 
M:mcli(*sl<T. 

Stieltjes,  liig('aii(‘,iir  (Vivil,  Meiidjro  di,i  (kniseil  de  sur- 

veillance; d('S  ('lioiiiiiis  (k;  Icr,  51,  Harentszsiraat,  La  llaje. 
Stinnes,  L('0,  l>(*rg\verksl)(;silzoi’,  50,  Wordorsirasso,  Maiinlieirii. 
Stoffelen,  Ouslave',  Xcgociaiil  Impoidalc'ui*,  avenue  Giiillauine- 
Macau,  1 InixedkfS. 

Stolfa,  ll(;rmann,  Oberingeiiiour  des  Wr.  Stadbauaintes,  .‘10,  Ilar- 
tiickorstrasse,  Wien  xjx. 

Stolze,  P.-W  Regierungs-  iind  Paurat,  KiTten})lan,  2,  Merseburg 
(Sachsen). 

Stouls,  Arinand,  Adniinislrateur  de  la  Societe  Esperance-Longdoz, 

1,  rue  de  Iluy,  Liege. 

Strasser,  Edouard,  Directeur  de  Ja  Red  Star  Line,  Anvers. 

Struppe,  Heinrich,  Schifibauerei  und Scliiffalirt,  Hurgstadtl,!,  Aussig. 
Stuckmann,  Ernst,  Direktor  dor  Strassburger  Rheinscljiflalirt 
Gesellscliaft,  Strassburg  i.  E. 

Suadicani,  Carl,  Regierungs  u.  Geheiiner  Haurat,  5,  Herrenstall, 
Schleswig. 

Suppan,  K.-Y.,  Schiffs-Oberinspektor,  YArtreter  der  Ersten  k.  k. 

Donau-Dampfschiftlilirt  Gesellscliaft,  ^Yien. 

Sussemilch,  Wilhelm,  Landesbaurat,  Herreiigasse,  13,  Yienne  I. 
Sykes,  Benjamin,  M.  I.  C.  E.;  Civil  Engineer,  33,  Wincklej 
Square,  Preston  (Lancashire). 

Sympher,  Leo,  Geheiiner  Oberbaurat,  Vortrageiider  Rat  iin 
Ministerium  der  offentlichen  Arbeiten,125,  Leipzigerstrasse,  Berlin. 
Sythoff,  A.,  Ingenieiir  de  classe  du  M'aterstaat,  AVeltevreden 
Res.  Batavia  (He  de  Java). 

Szezepaniak,  Johann,  Ingenieur,  k.  k.  Inspektor  der  General- 
Inspektion  der  osterr.  Eisenbahnen,  Mitglied  der  Standigen 
Delegation  des  lY.  osterr.  Ingenieur-Tages,  Rasumofskjgasse, 

2,  Wien  III. 


Taggenbrock,  John,  Directeur,  100,  longue  rue  d’Argile,  Anvers. 
Takahiski,  Tassujiro,  Ingenieur  d’Etat,  detache  aux  Travaux 
publics  de  Formose,  Taipeh  (Formose-Japon). 
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Tamino,  Harlolo,  k.  k.  ()})erbaurat,  Zara  (Ualmaiic'.). 

Tant,  Krncst,  Industriol,  01,  ruo  dii  Marais,  Bruxelles. 

Tardieu,  Eugene-lleiiri,  ancieii  Ollicier  da  genie,  Pr(3l'essear  emeriie 
a I’Ecole  iiiiliiaire  et  a I’Ecole  do  guerre,  Redacieur  en  clief  de  la 
Clironiqite  des  TravAiiix  publics.  Id,  rue  Lesbroussart,  Ixelles. 

Tavernier,  Rene,  Ingenieur  en  chef  des  Pouts  et  Cliaussees,  Office 
des  Transports  des  Cliainbres  do  commerce  du  Sud-Est,  31,  rue 
Ferrandiere,  Lyon. 

Tchaplyguine,  Woldemar,  Directeur  des  Voies  de  Communication 
de  la  region  de  Moscou,  Moscou. 

Tchekhovitch,  Paul,  Ingenieur  des  Voies  do  Communication, 
Odessa. 

Tegner,  Paul,  Martin,  Inspecteur  de  Navigation,  Lieutenant, 
33,  Bredgade,  Copenliague. 

Teller,  Carl.-Pliilip,  Professeur  de  Sciences  Maritimes  a ITnstitut 
Polyteclmique,  2,  Tellersvej,  Hellerup. 

Teubert,  Oscar,  Strombaudirektor,  Ober  und  Gelieimer  Baurat, 
12,  Angus testrasse,  Potsdam. 

Thiele,  Ferdinand,  Regierungs-  und  Baurat,  Versuclisanstalt  ftir 
Wasserbau  und  Scliiffsbau,  Schleuseninsel  im  Tliiergarten,  Berlin 
N.  W.  23. 


Thomae,  Adolph,  Reeder  u.  Kohleii  Grosshandler,  37,  Lauteren- 
strasse,  Mainz. 

Thomas,  Adolph,  Konigl.  Wasserbauinspektor,  Baurat,  12,  Paulin- 
strasse,  Minden  i.  Westfal. 

Thomas,  Hans,  Regierungsbaunieister,  9,  Ring,  Oppeln  i.  Schlesien. 

Thompson,  Percy,  President  International  Towing  and  Power  Co, 
10,  Wall  street,  New-York  City. 

Thoux,  Marcelliii- Jules,  Inspecteur  general  honoraire  des  Pouts 
et  Cliaussees,  90,  boulevard  Bineau,  Neuilly-s/Seine. 

Tornani,  Jeilio,  Inspecteur  Superieur  du  Genie  Civil,  office  du 
XI  Compartiment,  Bologne. 

Torri,  Albert,  Inspecteur  Superieur  du  Genie  Civil,  Piazza  Spagna,  9, 
Rome. 

Tough,  George,  General  Manager  Grand  Canal  Company,  James’ 
street,  Harbour,  Dublin. 

Trasenster,  Gustave,  Directeur  General  de  la  Societe  anonyme 
d’Ougree-Marihaye,  Ougree  (Belgique), 

Treniukhinn,  Vladimir,  Ingenieur  des  Voies  de  Communication, 
charge  du  cours  des  Constructions  maritimes  a I’Institut  Polytech- 
nique de  Saint-Petersbourg,  Vosilievsky  Ostrof,  15,  ligne  W 72, 
Saint-Petersbourg. 
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Trier,  I^Vrd.,  R<‘f(i(‘rijngsl);iimi(‘ist(M',  Margarotlieiistnisse,  12,  Pots- 
<lam. 

Troost,  J.-P.,  DirecOmr  (lendral  des  Pouts  c‘i  Cliaussdes  a titre 
jHM’soiiiKil,  .28,  ruo  de  Louvain,  I>nixell(‘s. 

Troubine,  lyroiiido,  Ingdniour,  Cliof  do  la  Partio  de  la  Description 
dll  11.  Ii’tych,  Tomsk  (Sibdrie'. 

Trystram,  .lean,  Negocianl,  Industriel,  President  de  la  Cliainhre  de 
commerce,  l)unkei’(pi(i. 

t’Serstevens,  Paid,  Ingenieur,  220,  rue  Stevin,  Druxelles. 

Tsimbalenko,  Leon,  Ingenieur  des  mines,  Direction  des  Voies 
Navigables  et  Cliaussees,  17,  Italianskaia,  Saini-Petersbourg. 

Turrettini,  Theodore,  Colonel  d’Artillerie,  Geneve  (Suisse). 

Tyszka,  Ceslas,  Ingenieur  des  Voies  de  Communication,  Plotzk 
(Russie). 


Uhlfelder,  Hermann,  Stadlbauinspektor,  7,  Corncliussti’asse,  Frank- 
furt a.  M. 

Uhlitzsch  (1)').  Richard,  Syndicus  der  Handelskammer,  0,  Scliu- 
mannstrasse,  Bonn. 

Umfahrer,  Friedrich,  k.  k.  Baurat,  Drachtgasse,  2.  Vienne  I/i  . 

Urba,  Franz,  Bauingenieur,  Kgl.  Weinberge,  1237.  (Bolimen). 

Urban,  Karl,  1)®’™  Juriz,  Verwaltungsrat  der  osterr.  Nordwest- 
Schitfahrt-Gesellschaft,  Kleinseite,  274,  Prag. 

Uttini,  Alexandre,  Industriel,  48,  rue  du  Tyrol,  Bruxelles. 

Uyttenhooven,  Louis-Eliza,  Conseiller  au  Ministere  des  Finances, 
3,  Dennomveg,  La  Hayo. 


Vaes,  Henry,  Ingenieur- Architecte,  30,  rue  de  Comines,  Bruxelles. 
Vahland,  Otto,  Direktor,  21.  Schlachte,  Bremen. 

Vaillant,  Victor,  Ingenieur  Principal  des  Pouts  et  Cliaussees,  2,  rue 
Forgeur,  Liege. 

Valentini,  Carlo,  Ingenieur  en  chef  du  Genie  Civil,  Ferrara, 
van  Beuniagen,  H.  A.,  President  de  la  Chambre  de  commerce 
d’Utreclit,  1,  Rijnkade,  Utrecht. 

Van  Brabandt,  Leon,  Ingenieur  des  Pouts  et  Cliaussees,  Batiment 
des  services  maritimes,  Anvers. 
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Van  de  Casteele,  Acliille-Josopli,  Coiiductour  Principal  des  Fonts  et 
Cliaussees,  Villa  Zeornst,  Blankenberghe  (Belgique). 

Van  de  Casteele,  Jules,  Industricl,  Lamincur  de  plomb  et  d’etain, 
10,  rue  Saint-Nicolas,  Bruges.' 

Van  den  Broeck,  Albert,  President  du  Conseil  d’ Administration 
du  Cliemin  de  fer  international  « Malines-Terneuzen  rue  de  la 
Station,  Saint-Nicolas  (Waes-Belgique). 

Van  den  Broeck,  Louis,  Membre  de  la  Cliambre  des  representants, 
Membre  du  Conseil  communal  d’Anvers,  34,  rue  Quellin,  Anvers. 

Vandenhoute,  J.  F.,  Entrepreneur,  578,  Cliaussee  de  Jette,  Jette- 
Saint-Pierre. 

Vandenperre,  Leon,  28,  avenue  de  la  Porte  de  Hal,  Bruxelles. 

Van  der  Borght,  Antoine,  Avocat,  Administrateur  Delegue  de  la 
Societe  du  Canal  de  Blaton  a Atli  et  de  la  Dendre  canalisee, 
Grandglise  (Belgique). 

van  der  Fak,  W.,  Ingenieur  des  Travaux  publics  de  la  Ville  d’ Am- 
sterdam, Roemervissclierstraat,  41,  Amsterdam. 

Vanderlinden,  JeanTFlorimond,  Ingenieur  en  chef,  Directeur  des 
Pouts  et  Cliaussees,  Administrateur-Inspecteur  de  TUniversite  de 
Gaud,  27,  Cour  du  Prince,  Gand. 

Van  der  Schueren,  Pierre-Julien,  Ingenieur  Principal  des  Fonts  et 
Cliaussees,  9,  rue  du  Jardin,  Ostende. 

van  der  Sleyden,  Pli.-W.,  ancien  Ministre  du  Waterstaat,  du 
Commerce  et  de  I'lndustrie,  9,  L^aan  Copes  van  Cattenburch, 
La  Have. 

Vandeuren,  Jean,  Entrepreneur,  16,  avenue  Macau,  Ixelles. 

Vandevelde,  Francois- Joseph,  President  du  College  international 
des  Bateliers  d’Anvers,  105,  avenue  du  Commerce,  Anvers. 

Van  de  Velde,  Joseph,  Industriel,  Scheepsdaele-Bruges  (Belgique). 

van  de  Wetering,  P.,  Industriel,  19,  Surinamestraat,  La  Haye. 

Van  Driessche,  Gustave-Francois,  President  de  la  Societe  anonyme 
de  Navigation  a vapeur  « Escaut  et  Dunne  a Anvers,  Hamme 
(Flandre  orient. -Belgique). 

Van  Drunen,  James,  Professeur  a TUniversite  de  Bruxelles,  9,  rue 
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Zuschlag,  Emil,  Juristo,  Ingenieur,  10,  11.  C.  Orstedsvej,  Copen- 
bague  (V.) 

Zwanziger,  Lutlwig,  k,  k.  Ingenieur,  Liezen  (Steiermarck). 


§5.  — List  of  temporary  Members  being  Members 

of  the 

Congress  of  Milan  only. 


Agosta,  Guido,  Ingegnore  Socit'ta  Tt'lelbiiica  pot*  I’alta  Italia, 
Milano. 

Albertazzi,  Ariberto/liigogiicj'o  dt'l  (loiiio  (a vile,  Genova. 

Alberti,  Erminio,  Ingegnere  lihero  [)i*olessionista,via  Ansonio, 
Milano. 

Albrecht,  Gustave  <piai  Van  Dyek,  (S,  Anvers. 

Alexandre  ( M'“A,  place  dii  Musetg  I i,  ih-nxelles. 

Alexandre,  A.,  place  do  Mnsee,  14,  ]d*iixelles. 

Allegri  dott.  Giulio,  Calle  del  Traghelto  S.  Iknunletto,  d940,  Vene- 
zia. 

Alzona  comm.  ing.  Luigi,  direttore  esercizio  llete  Adriatica,  rap- 
l)resentant(‘  delle  Strade  Ferrate  M(M*idionali,  Kete  Adriatica,^ 

. Bologna. 

Ambrosoli,  Giuseppe,  Avvocato,  via  Dnrini,  5,  Milano. 

Anderson,  Max,  Geheimer  Oherbani'at  und  voidragender  Bat, 
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lona. 
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Bajard,  Jules,  Pivsid(*nl  de*  la  (diaiiihrc*  dc,  ( loin in(*rc(!  dc  lUjaime?. 

Barabino  Santiago,  E.,  inj^cj^iK're*  civile*,  ^na  ispedleere*  ‘^e*iie*rale^ 
d('i  Lavori  idraiilied  alTAige'idiiia,  (jalle*  Oeiigallo,  ISiio,  liiie*ne)S- 
A yre*s. 

Baratta  pre)!’.  Mario,  Libe'i-o  ele)e*e‘nte*  eli  i^e'ogralia  lisieai  nedia 
K.  I’lii ve'rsila  di  l‘avia,  via  (lave)iir,  ^2\,  \'e)gl]e‘ra. 

Barbe,  J.  (M"'),  Sepiare*  .Me)nce‘v,  I I,  I^ai'is. 

Barbe,  Jules,  I ngeMiicur  en  ched'  ele*.s  Poiils  e.‘t  Cliaiisse'ics,  I)iiid<erejiie 
( .\orel-l‘'rane‘e‘ ). 

Barbiano  principe  di  Belgioioso  d’Este  Emilio,  via  Passione*,  I, 
Miiaiie). 

Barbier,  Maurice,  Transport  [)ar  can,  me  ele  I’lle-ePVonne,  Sens. 

Barcelloni-Corte,  Antonio,  Ingegiiere  elel  Genio  Civile,  Kovigo. 

Barillon,  Emile,  Georges,  Jngediienr  eles  constructions  navales, 
lle')le‘l  eles  Service's  Pnblics,  (Jnai  etc  la  Joliette,  Marseille. 

Barillon,  Paul,  lnge!*nienr  eles  Pouts  et  Chanss(3es,  tlotel  eles  Ser- 
vie'cs  Pnblics,  (Jnai  ele'  la  Je)lielte,  Marseille. 

Baroni,  Allazia,  Matilde,  j)iazza  Venezia,  4,  Milano. 

Baroni,  Mario,  Ingegnei'e,  piazza  Venezia,  i,  Milano. 

Barosi  ing.  Giovanni,  gei'ente  della  ditla  Oelorico  e C.,  come  rap- 
pre'sentante  elella  Seecieta  Oelorico  e C.,  corso  Indi[)enelenza,  Tl, 
Mdane). 

Barrington,  May,  lUverside-Ireland,  Limerick. 

Bartolini,  Federigo,  Ingegnere  elel  Genio  Civile,  Grosseto. 

Batard-Razeliere,  Emilie  (M*"0,  rne  Montanx,  14,  Marseille. 

Baner,  Gertrud  (Fran),  Bismarckstrasse,  70,  Coin  ^/Fdiein. 

Bauer,  Wilhelm,  Stadtbauinspector,  Bismarckstras.se,  70,  Coin 
adlhein. 

Bekaar,  A.  A.,  IngT'iiienr  en  chef,  Directenr  du  Waterstaat,  Los- 
kaele  P.  14P’  , Mieldelbonrg. 


Hydro-electric  Station  at  Viz/ola. 
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Bella,  Emanuele  (di),  liigegnere  del  Geiiio  Civile,  Ullicio  del  Ceiiio 
(Civile,  Parma. 

Bellincioni,  Giovanni,  liigegiiere,  via  Cavour,  12,  Fireiice. 

Belloni,  Ernesto,  ingegiiere,  via  XX  Settembre,  18,  Riviera  S.  Luca, 
Padova. 

Benetti  coiiiiii.  iug.  prof.  Jacopo,  direttore  della  R.  Scuola  di 
applicazioiie  [)er  gli  iiigegiieri,  rappresentaiite  la  R.  Scuola  di 
a[)plicazioiie,  Bologna. 

Benjamin,  Gaston,  Entrepreneur  de  transports  par  eau,  boulevard 
de  la  Bastille,  50,  Paris. 

Benningen,  Hendrik,  Adriaan  ( Van),  President  de  laChanibre  de 
Coniinerce,  delegue,  Utrecht  (Hollande). 

Bentivoglio,  Giuseppe,  Direttore  della  Gooperativa  dei  Gonsuma- 
tori  di  Garbone,  via  Yittor  Hugo,  4,  Milano. 

Beranger,  Charles,  Editeur,  rue  des  Saints-Peres,  Paris. 

Beretta,  Annibale,  via  Dante,  16,  Milano. 

Berlingieriprof.  avv.  Francesco,  Gonsigliere  Provinciale,  Genova. 

Berna  cav.  ulT.  Pietro,  rappres.  la  Deputazione  Provinciale, 
Venezia. 

Berna  prof.  Archinto,  Segretario  Gameradi  Gommercio,  Mantova, 

Bernasconi,  Antonio,  Gapomastro,  viale  Monforte  10,  Milano. 

Bernini,  Amos,  Avv.,  Sindaco  di  Rovigo,  Rovigo. 

Bertarelli,  Ambrogio,  Medico,  via  S.  Orsola,  1,  Milano. 

Bertini  ing.  Angelo,  direttore  Societa  Edison,  via  Tommaso 
Grossi,  2,  Milano. 

Bertolini  cav.  Lorenzo,  Hotel  Europe,  Milano. 

Bertrand,  Alphonse,  Ligue  de  I’lndustrie  du  BMiment  et  des  Tra- 
vaux  publics,  Grand’Place,  5,  Bruxelles. 

Betocchi,  Laura,  piazza  Aracocli,  39,  Roma. 

Betocchi  comm.  prof.  Alessandro,  Ispettore  Genio  Givile,  Mem- 
bre  della  R.  Accademia  delle  Scienze,  piazza  Aracocli  39,  Roma. 

Bettinetti,  Gaetano,  medico,  via  Monte  di  Pieta,  17,  Milano. 

Bienvaux  (M“®),  rue  Fabricy,  13,  Lille. 

Bienvaux,  Paul,  Ingenieur  des  Ponts  et  Ghaussees,  rue  Fabricy,13, 
Lille. 

Bierting,  Rudolf,  konigl.  Sachsischer  Gommerzienrat,  GhemniU 
zerstrasse,  25/1,  Dresden  A. 

Bignami,  Paul,  Ingenieur,  Godogno. 

Blondi,  Lodovico,  Ingegnere  del  Genio  Givile,  Ufficio  del  Genio 
Givile,  Genova. 

Blaizot,  Francis,  Docteur  en  mMecine,  Doulon  (Loire-Inferieure). 
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Bohumil,  Stephan,  k.  k.  Irif,n*iii(;iir*  Ix'i  dor  Koirjiriissioii  fur  die 
KarialisicMMUi'^^  des  Moldaii-  iirid  Kll>elliisses  in  lidhrnen,  JJelskeho 
idie(‘,  .VJti,  l*ra^^  VII  ( Hdliineri). 

Boil^ve,  Victor,  irij^nniicMir  civil,  imanhn*  do  la  Chainhre  de  Coin- 
iii(*rc(‘  d(',  Hezicu's,  Alice;  Paid  l»i(|iiet,  74,  Ik;zi(;r*s. 

Bonacina,  Enrico  I'li  (^arlej,  n(;f^oziante  in  vini,  O^giono  (Como;. 

Bonato  cav.  in^^  Pietro,  Sira  ( \'(;nezia;. 

Bonini  cav.  Carl  Federico,  Inj^n*f^nere  Conservatore  de;l  1C  Mnseo 
indiislriale  ilalianodi  d'or'ino,  raj)j)i-esenta[d(;  il  1C  Mnseo  italiano, 
'I'orino. 

Bonomi,  Carlo,  in»(‘^^nere  costr'iittore,  via  Calvi,  ‘2,  Milano. 

Boon,  Jacques.  Chanssee;  de;  Mons,  d41 , Hruxelles. 

Borde,  Gustave,  Armalenr,  niaison  J.  KreHigny  et  Fils,  He  Lacroix, 
Poiien. 

Borghi,  Mario,  Inge^^nere,  via  S.  Prospero,  Milano. 

Bosquet,  J.,  Ligne  ele  I’Inelnstrie  elii  Batiment  et  des  Travanx 
Piihlics,  ((  La  I.oiive  »,  GranePIdace,  5,  Bruxelles. 

Bovermann,  Elisabeth  ( Fran),  Goeljenstrasse,  18,  Bortmund. 

Bovermann,  Hermann,  Stathanrath,  Goebenstrasse,  18,  Bort- 
nuinel. 

Bozdech,  Gustave,  k.  k.  Oberbaurat,  Strornbandirektor  der 
Bonan-Begnlimngskoinmission,  Kaiser  FereJinands  Platz,  2, 
Wien  I. 

Bozena,  Smreek  (Fran),  Stiiringasse,  12,  Briinn  (Moravie). 

Bramardi  cav.  Govanni,  ingegnere  capo  del  Genio  Civile  diSon- 
drio. 

Brandt,  Margaretha  (Fran),  Graf  Adoifstrasse,  47,  BQsseldorf. 

Brassey  Dike,  Lord,  Knight  Commander  of  the  Bath,  Comman- 
denr  de  la  Legion  d’honnenr,  Park  Lane,  24,  London. 

Braun,  Madeleine  ( M‘^®),  Place  dn  Commerce,  3,  Gand. 

Braun,  Marie  (M™'‘),  Place  dn  Commerce,  3,  Gand. 

Brebner,  Alau,  Bominion  Sighthouse  Bepot,  Prescott-Ontario 
(Canada). 

Brebner,  Prescott. 

Brentani,  Pietro,  Ingegnere  allievo  del  Genio  Civile,  Pisa. 

Bresciani,  cav.  Antonio,  Sindaco,  Massa  Superiore  (Rovigo). 

Brioschi,  Franco,  Ingegnere,  Foro  Bonaparto,  21,  Milano. 

Brioschi,  ing.  Francesco,  via  Senato,  38,  Milano. 

Brioschi,  Marco,  Ingegnere,  via  Monforte,  37,  Milano. 

Brioschi,  Riva,  Luigia,  Foro  Bonaparte,  21,  Milano. 
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Brinck,  Odilie  (Kraii),  Oberbiirgcrmeister,  Bettinastr.  I,  Ollen- 
l)acb  a/iM. 

Brinkmann,  Hermine  (Frau),  Braunschweig. 

Broggi  Carlo,  lugeguere,  via  Paleocapa,  6,  Milano. 

Broggi  comm.  Luigi,  Architetto,  via  Paleocapa,  6,  Milano. 

Bruni,  Gaetano,  Pirettore  Scuola  Ingegneri  e Politecnico,  via 
(I’Ayala,  14,  Napoli. 

Bruns,  Johanna  (Fran),  Flofbuchdruckerei,  Minden  (Westfalen). 
Bucking,  Emilie  (Frau),  Schonhausenstrasse,  16,  Bremen. 
Bustini  Ing.  Gav.  Filadelfo,  Rapp.  Gollegio  degli  Ingegneri  ed 
Architetti,  Mantova. 

Budau,  Arthur,  Professor  fiir  Maschinenbau  a.  d.  technischen 
Hochschule  in  Wien,  Schelleingasse,  41,  Wien  IV. 


Camera  di  Commercio  ed  Arti  di  Vicenza. 

Camere,  Damaso,  Avvocato,  piazza  S.  Matteo  17  int.  8,  Grenova. 

Candiani  ing.  Leopoldo,  via  Petrarca,  5,  Milano. 

Candia  Traverso,  Marian,  Novi  Figure. 

Candia,  Zosimo,  Avvocato,  Novi  Figure. 

Canevazzi  comm.  prof.  Silvio,  della  R.  Scuola  di  applicazione 
degli  ingegneri,  Bologna. 

Cangia  Giuseppe,  Dominico,  Ingegnere  Gapo  delFUfficio  tecnico 
della  Societa  Acciajerie  Terni,  Terni. 

Canobbio  ing.  Ernesto,  rappresent.  della  Societa  iVnonima 
((  Fariana  »,  Piazza  Mazzini,  Gomo. 

Canovetti,  Cosimo,  Ingegnere  Givile,  via  Vincenzo  Monti,  21, 
Milano. 

Cantoni  ing.  Camillo,  Rappr.  Gollegio  degli  Ingegneri  ed  Archi- 
tetti, Mantova. 

Capitani,  Guido  (de),  da  Virnercate,  via  S.  Margherita,  12,  Milano. 

Cappucio,  Mario,  Ingegnere,  piazza  Gastello,  22,  Torino. 

Caquet,  Frangois,  Gonseiller  General  de  la  Nievre  et  Secretaire 
General  de  la  Societe  de  Prop.,  pr.  Tachevement  du  reseau  des 
Ganaux  francais  et  voies  navigables,  St.  Hilaire  Fontaine. 

earlier,  Emile,  Inspecteur  general  des  Fonts  et  Ghaussees  en 
retraite,  rue  Decamps,  15,  Paris. 

Caruelli  comm.  Ambrogio,  Dottore  in  legge,via  Gernaia,5,  Milano. 

Casana  senatore  comm.  Severino,  via  Principe  Amedeo,  34,  Torino. 

Cassimir,  Josef,  Dr.  phiF,  k.  Oberste  Baubehdrde,  Miinchen 
(Bayern). 
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Castellini,  Nico,  via  Hossi,  2,  Milantj. 

Castiglione  iioh.  (!av.  Antonio,  Dciputato  Provinciale 

(li  Milano,  KapprciserilanU;  la  I’mviiicia  di  Milano,  corso  Vene- 
zia, 70,  Milano. 

Castiglioni,  Carlo,  lnji:e^MHn'e  iniprendilon;,  rappresentanle  il  Col- 
lejjjio  (lei  (Jaj)Oinasl ri  e Ini pnniditori  di  Milano,  via  S.  Cerolarno,4, 
Milano. 

Castoldi  in{4.  Marco,  via  S.  v\j^f)ese,  0,  Milano. 

Cattani  doll.  Carlo,  Adria  ([)rov.  di  Hovigo). 

Cavazzuti,  Giovanni,  Battista,  Ingegnere  Capo  del  Cenio  Civile, 
Keggio  Cinilia. 

Celada,  Giuseppe,  Ingegnere,  l^ieve  del  Cairo  (Pavia). 

Ceradini,  Cesare,  Prolessore,  via  del  Cardello,  10,  Porna. 

Cerovsky,  Josef,  Ingenieur,  Plasska  nl.  010,  Prag. 

Cesareni,  Francesco,  Ingegnere,  piazzetta  Petrarca,  7,  Padova. 

Chambon,  Albau,  Architecte,  rue  de  Livourne,  100,  Bruxelles. 

Chambre  de  Commerce,  Boanne. 

Charnard,  Charles,  Agent  commercial  de  la  Societe  de  navigation 
sur  les  Canaux  du  Centre,  quai  d’Anjou,  ‘21,  Paris. 

Chierichetti,  Carlo,  Ingegnere,  via  Cesare  Correnti,  17,  Milano. 

Ciboldi  avv.  Nicolas  fu  P.,  Soresina. 

Ciccarelli  avv.  Romualdo,  Bappr.  dell’0<7.^^  Generale  quotidiano  di 
Bari,  Palazzo  Orsini,  Roma  (Monte  Savello). 

Ciccoli,  Louis,  Napoleon,  Secretaire  general  de  ((  Alliance  Bate- 
liere  »,  rue  Git-le-Goeur,  0,  Paris. 

Ciceri,  Giuseppe,  Ingegnere,  via  Monforte,  41,  Milano. 

Cloarec,  Paul,  Directeur  de  la  Ligue  maritime  francaise,  boulevard 
(les  Capucines,  Paris. 

Coari,  Gino,  Ingegnere,  via  Artisti,  20,  Pmma. 

Cocuzza,  Pietro,  Ingegnere  del  Genio  Civile,  via  1”  Settembre,  79, 
Messina. 

Codara,  Giuseppe,  Ingegnere,  Rappresentanle  PUfficio  tecnico 
municipale  di  Milano,  via  Rossini,  8,  Milano. 

Codognola,  Francesco,  .ing.,  rapp.  il  Gollegio  degli  Ingegneri  di 
Verona,  via  Pigni,  8,  Verona. 

Coen,  Giorgio,  Silvio,  Ingegnere  del  Genio  civile,  Venezia. 

Coen,  Giulio,  Presidente  della  Camera  di  Commercio  di  Venezia, 
come  rappresentanle,  Venezia. 

Collegio  degli  Ingegneri  ed  Architetti,  Cagliari. 

Collegio  Ingegneri  e Architetti,  Genova. 
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Colson,  L6on,  Clement,  Conseiller  d’Ktat,  Ingenieur  en  Chef  des 
ponts  et  chaussees,  boulevard  Saint-Germain,  139,  Paris. 

Comboni  iug.  Eugenio,  via  Andrea  Appiani,  1,  Milano. 

Consorzio  della  Navigazione  Interna  della  Valle  Padana, 
presso  la  Camera  di  Gommercio,  Milano. 

Conti,  Giov.  Battista,  Ingegnere,  via  Senato,  26,  Milano. 

Copaitich,  Sigismondo,  Prasident  der  Naz.  Groat  Dampfsch. 
Gesellschaft,  Fiiime. 

Cormani  ing.  Giuliano,  Presidente  della  Deputazione  Provinciale 
di  Brescia. 

Corsi,  Carlo,  Ingegnere  del  Genio  Civile,  Ufficio  del  Genio  Civile, 
Genova. 

Corti,  Gaspare  Marchese  di  S.  Stefano  Belbo,  corso  Venezia,  32, 
Milano. 

Costa,  Conraca,  Jean  (de),  Ingenieur  en  chef  des  Travaux  Publics 
du  Portugal,  Galcade  de  Estrella  108,  p.  andar,  Lisbonne. 

Cosulich,  Oscar,  istitutore  della  ditta  ((  Fratelli  Gosulich  ))  via 
Molin  piccolo,  2,  Trieste. 

Cottini,  Pietro,  Ingegnere,  via  S.  Pietro  all’Orto,  13,  Milano. 

Courten  G.,  Erasmo  (de),  Ingegnere,  via  Giulini,  8,  Milano. 

Couvreur,  Abel,  Ingenieur  civil.  President  de  la  Gompagnie  du 
Port  de  Biserte,  rue  d ’Anjou,  78,  Paris. 

Covi,  Adolfo,  Ingegnere,  via  Vittor  Hugo,  1,  Milano. 

Crapelinckx,  ((  La  Louve  »,  Grand’Place,  5,  Bruxelles. 

Credazzi  Gustavo,  Ingegnere,  via  Plana,  22,  Voghera  (Pavia). 

Cremers  Canter,  Jacobus,  Johannes,  Adjunct,  ingenieur  du 
Waterstaat,  Hoek  van  Holland,  Hollande. 

Croce,  Beppe,  Villa  Grocce  (Riviera  Figure),  Neivi. 

Cugini  comm.  Giovanni,  Ingegnere,  colonnello  del  Genio  Militare 
a riposo,  viale  Savoia,  22,  Spezia. 

Curti  dott.  Riccardo,  via  Borgospesso,  19,  Milano. 

Curutchet,  Luis,  Ingeniero  civil,  delegado  de  la  Republica  Argen- 
tina al  IX  Gongreso  Internacional  de  Navegacion,  via  Ombu,  285, 
Buenos- Ay  res. 

Cwikiel,  Joseph,  Stanislas,  Ingenieur  des  voies  de  communica- 
tion, rue  Wiejska,  18,  Varsovie. 

Czarnowky,  Wenceslas,  Ingenieur  des  voies  de  communication  a 
la  section  des  ports  de  FAdministration  generate  de  la  navigation 
et  des  ports  maritimes,  rue  Kirochnaia  32  log.  64,  S.  Petersbourg. 

Czerwinski,  Johann,  k.  k.  Baurat  im  Ministeriurn,  Basztowa,  18, 
Krakau  (Oesterreich-Galizien). 
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Dalmazzi,  Cesare,  Avvo(%'il(j,  via  S.  OuiiiLiiio,  48,  'luriiio. 

Darquier,  Juan,  In^^eniero  l’rincij)al  de  la  iJinjcciofi  d(i  01)ras 
I lidraiili(*as  d(i  la  Nacion,  Iiii(Mios-Ayr(;s. 

De  Agostini,  Giovanni  D’’,  l*i-(jr.  Dircltore  dell’Istilulo  (ioogralico 
(1.  I)(i  Agostini  e via  Novara,  d-14,  Koiiia. 

De  Angeli,  Ernesto,  ScnaLoro,  presideiiLo  della  Societa  J^ombarda 
per  dislribiizioiie  di  eiiorgia  (dellrica,  cors(j  Vercelli,  185,  Milano. 

De  Capitani,  Edgardo,  Iiig(;gnere,  via  Atidega/'i,  8,  Milano. 

D6king-Dara  (M'‘"’j,  Slationsweg,  Zwolle  (l^ays-Jjas). 

D6king-Dura  (M“‘‘),  Stationsvveg,  Zwolle  (Pays-iias;. 

De  la  Brosse,  Rea6,  Ingenieur  en  chef  des  Ponts  et  Cbaiissees 
(Ptnde  des  forces  hydranli(pies  des  Al[)es),  rue  Villars,  iO,  Gre- 
noble. 

DelPAqua,  Siro,  liigegnei*e  civile,  via  Senate,  ‘2,  Milano. 

Della  Porta,  Davide,  Kappres.  Linea  Austra-Arnerica,  Agenzia  di 
\’enezia,  Venezia. 

De  Mattel  Virgilio,  Irigegiiere,  Jlirettore  della  Societa  Arioriima 
Pabbrica  Galce  e Geinenti,  Piapi)reseritante  la  Societa,  Casale  Mon- 
te r rate. 

Denicke,  Anna  (Frau),  OberbQrgerrrieister,  Harburg  a/Elbe. 

Denicke,  Heinrich,  Oberbiirgerineister,  Harburg  a/Elbe. 

Deputazione  Provinciale  di  Verona. 

De  Szystowski,  Mieczislos,  Ingenieur  en  chef  des  travaux  inari- 
tiines  au  port  de  Windawa,  Windawa. 

Devoto,  Maria,  Cagliari. 

Devoto  ing.  Enrico,  Console  Germania,  Cagliari. 

D’Henouville,  Marcel,  Chef  de  la  Division  de  la  Navigation  au 
Ministere  des  Travaux  publics,  rue  Barbet-de-Jouy,  42,  Paris  (7®). 

Diliberto,  Silvestro,  Ingegnere  del  Genio  Civile,  via  Enrico 
Parisi,  15,  Palermo. 

Direzione  della  Rivista  Marittima,  Ministero  della  Marina,  Ilorna. 

Dirks,  Adolfo,  Federico,  Etudiant  ingenieur  de  laFaculte,  Buenos- 
Ayres,  ’0  Higgins  1631,  Buenos- Ayres. 

Dircks,  Adolfina  Giesse  (M™®),  ’0  Higgins,  1631,  Buenos- Ayres. 

Dirks,  Pedro,  Jacobo,  Ingenieur  civil  de  la  Maison  Dirks  e Dates, 
Buenos-Ayres. 

Doneaud,  Emilio,  via  XX  Settembre,  7,  Porto  Maurizio. 

Doniol,  Paul,  Ingenieur  des  Ponts  et  Ghaussees,  rue  Brule-Maison, 
Lille. 

Donzelli,  Annibale,  Ingegnere,  corso  Magenta,  41,  Milano. 

Dortelmann,  Heinrich,  i/Firma  Heinrich  Mayer,  Pvuhrort. 


Dortelmann,  Heinr.  (^Fniii),  lUilirot  L 

Douglass,  William,  'rregartheti  M.  Inst.  C.  F.,  M.  F.,  F.  F., 
15  Victoi’ia  Street,  VVestiriirister  S.  VV.  Loudon. 

Dozzio  on.  Ugo,  via  Monte  Naj)oleone,  57,  Milano. 

Dubislav,  Ernst,  Baninspector,  Gurschstrasse  9,  Frankfurt  a/Oder. 

Dubislav,  Olga,  Gurschstrasse  t),  Frankfurt  a/Oder. 

Duclout,  Jorge,  lugenieur,  professeur  a la  Faculte  des  Scieuces 
(ktsillade  Correos,  55^2,  Buenos-Ayres. 

Duclout,  Jorge  (M"‘^'),  Casilla  de  Correos,  552,  Buenos-Ayres. 

Ducrocq,  Theophile,  lugenieur  en  chef  du  port  du  Havre,  rue  de 
Caligny  9,  Le  Havre. 

Dufourny  (AP'"’),  avenue  de  la  Bi’abanconne,  29,  Bruxelles. 

Dufourny  (M*^'=),  avenue  de  la  Brabaiigonne,  29,  Bruxelles. 

Dumas,  Paul,  Docteur  en  droit,  rue  Bronot,  22,  Paris. 

Dumourier,  Jeanne  Ved.,  Feninie  de  lettres,  avenue  de  la  Gare, 
Cercy-la-Tour. 

Duparchy,  Jules,  lug.  Chateau  de  la  Sbauge,  par  Passenans  (Jura). 

Durini,  Giulio,  Mario,  Gorki  Minore. 

D’Urso,  Francesco,  Ingegnere  del  Genio  Civile,  Ufficio  del  Genio 
Civile  di  Catania. 

Dusuzeau,  Ingenieur  en  chef  des  Pouts  et  Chaussees,  charge  du 
service  de  la  navigation  entre  la  Belgique  et  Paris,  Compiegne. 

Dusuzeau,  Jeanne  (AP^®),  Villa  Alarie-Therese,  rue  de  I’Aigle, 
Compiegne  (Oise). 

Dusuzeau,  Marie-Charlotte  (AP*^®),  Adlla  Alarie-Therese,  rue  de 
I’Aigle,  Compiegne  (Oise). 

Dykes,  C.  R.,  General  Alanager’s  Office  and  secretary,  Rochdale 
Canal  Company,  Alanchester  (Flngland). 


East  in  Luiggi,  Annie.  Roma. 

Egan,  Eduard,  Inspector  in  der  Schitfahrtssection  des  konigl. 

ungarischen  Handelsministerium,  Budapest  11. 

Ehlers,  Paul,  Kgl.  Baurat,  Professor  a.  d.  technischen  Hochschule 
zu  Danzig,  Charlottenstr.,  12,  Zoppot. 

Ekdahl,  Ossian,  Oberstleutnant,  Sturegarten,  8,  Stockholm. 

Emo,  Corrado,  Conte,  via  Petrarca,  Milano. 

Erben,  Therese  (Frau),  Katharinengraben,  Coin  a/Rhein. 

Erben,  Wilhelm,  Baumeister,  Katharinengraben,  45,  Colna/Pihein. 
Erlenbach,  Max,  Fabrikant  u.  Arrnenptlegschaftsrat,  Kaiser- 
strasse,  5,  Niimberg. 


Esterle,  Carlo,  ra|)|)/*(;s(*,nl.{into  la  Sociela  Cenerale 

Italiana  « Kdisori  » di  (d(dlri('it;‘i,  via  'I'ommaso  Crossi,  ‘i,  Milano. 


Faber,  Eduard,  Kj^l.  Haiuimtmarin,  Maistrasso,  I,  VVijr-zhiir^ 
(Hayor-ri). 

Fabj  Maurizi  inarch.  Ottavio,  via  Clemcnti,  ‘24,  |{oina. 

Fabre,  Marcel,  Infjfcnicrir,  9,  Place  des  Terrnes,  l^aris. 

Fadini  inji;.  Carmelo,  Corso  Venezia,  bl,  Milano 

Falck,  G.  E.,  lYesidente  Camera  di  Cornrriercio  di  Lecco,  Lecc/). 

Fano,  Guido,  Inp^e^^nere,  via  S.  Paolo,  22,  Milano. 

Fano,  Roberto,  Ingegnere,  via  S.  Paolo,  22,  Milano. 

Fazi,  Francesco,  Depiitato  al  i\arlamento,  Porna. 

Feil,  Friedrich  K.,  Kej^ienings-ii.  Kreisbaurat,  Speyer  a/fVhein 
(Bayern). 

Feil, Otto,  [iigenienr  der  IMalz  Eisenbahnen,  Goethenstrasse,  S, 
Nenstadt  (Pfalz). 

Fenoglio,  Luigi,  Ingegnere,  piazza  E.  Eiliberto,  9,  Torino. 

Figini,  Luigi,  corso  Vittoria,  58,  Milano. 

Fischer,  Anton,  K.  K.  Bezirkshauptmann  und  adm  ini  strati  ver 
Vorstand  der  Donaii-Regiilimngs-Korn mission,  Kaiser  Ferdinands 
Platz,  2,  Wien  I. 

Fischer,  Giuseppe,  Ingegnere,  via  Manzoni,  39,  Milano. 

Flamant,  Alfred,  Inspectenr  general  des  Fonts  et  Gbaussees, 
Grande-Rue,  a Boiirg-la-Reine  (Seine). 

Fleischmann,  Eduard,  Kgl.  Regierungs- und  Kreisbaurat,  Friedens- 
strasse,  5,  Wiirburg  (Bayern). 

Fojadelli,  Osvaldo,  Ingegnere  di  riparto  delF  ufficio  tecnico  pro- 
vinciale  di  Milano,  Corso  Concordia,  8,  Milano. 

Fogliotti,  Lecchi  Sc  C.,  Impresa  escavazione  porti  napoletani, 
Napoli. 

Fontana,  Piero,  Ingegnere,  via  Gabrio  Gasati,  I,  Milano. 

Forti,  Angelo,  Ingegnere,  Foro  Bonaparte,  63,  Milano. 

Franceschi,  Anselmo,  Ing.,  Assessore  Municipio  di  Mantova. 

Franceschini  comm.  ing.  Clemente,  Tenente  Generale  nella 
riserva,  Sarnico. 

Frassi,  Francesco,  Ingegnere  di  riparto  dell’  Ufficio  tecnico  Pro 
vinciale  di  Milano,  via  Morigi,  12,  Milano. 

Frauenholz,  Josef,  Kgl.  Bauamtmann  und  Vorstand  des  Strassen- 
und  Flussbauamtes,  Wurzburg. 
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Friedrich,  Adolf,  k.  k.  Tlochschiilprofessor  des  cidturtechnischen 
Wasserbaiies  an  der  k.  k.,  Ilochschule  tur  Tiodenkultur,  Wien. 
Frid,  Gustav,  Kaurmarin,  Schottenhastei,  I I,  Wien,  I. 

Frizzoni,  Rodolfo,  piazza  Gavour,  8,  Bergamo. 


Galimberti,  Luigi,  Ingegnere  navale,  piazza  Paolo  Ferrari,  Milano. 

Gallavresi,  Felice,  Ingegnere,  via  Solferino,  11,  Milano. 

Galliot,  Frangois,  Ingenieur  en  chef  des  Fonts  et  Ghaussees,  rue 
Saint-Philihert,  Dijon.. 

Gasparetti,  ing.  Italo,  rappres.  Gamera  Gommercio  ed  Arti  di 
Mantova,  Gazzuoio. 

Gasparetti,  Italo,  Ingegnere,  rappresentante  la  Provincia  di  Man- 
tova, Gazzuoio  (Montova). 

Gassier,  Maurice,  Ingenieur  des  Fonts  et  Ghaussees,  Beziers 
fHerault). 

Gattinoni,  Ettore,  Ingegnere,  via  S.  Spirito,  18,  Milano. 

Germelmann,  Helene  (Frau),  80,  Wilhelmstrasse,  Berlin. 

Ghersi  cav.  Adolfo,  Ingegnere  capo  del  Genio  Givile,  Messina. 

Ghercevanof,  Michel,  (Son  Excellence),  Gonseiller  intime  actuel, 
Memhre  du  Gonseil  du  Ministere  des  Voies  de  Gommunication, 
Gommandeur  de  la  Legion  d’Honneur,  Znamenskaya,  35,  Saint- 
Petersbourg. 

Giannantonj,  Gioachino,  Presidente  Gamera  Gommercio,  rappres. 
la  Gamera  di  Gommercio  ed  Arti,  Mantova. 

Gillet,  Alfred,  Gustave,  President  de  la  Societe  rnutuelle  des 
Ternes,  comme  delegue  de  la  Ghambre  syndicale  des  bois  a bru- 
ler,  rue  Saint-Ferdinand,  21,  Paris. 

Girardon,  Henri,  Ingenieur  en  Ghef  des  Fonts  et  Ghaussees,  quai 
des  Brotteaux,  5,  Lyon. 

Giuliani,  comm.  Francesco,  Gapitano  di  vascello  in  p.  a..  Hotel 
de  France,  Milano. 

Goebel,  Karl,  Oberingenieur  irn  k.  k.  Ministerium  des  Innern, 
Herrengasse,  7,  Wien,  I. 

Gobert,  A.  (M”"®),  chaiisseede  Gharleroi,  222,  Bruxelles. 

Gockinga,  R.  H.,  Ingenieur  du  Waterstaat  des  Pays-Bas,  Nieuvve- 
stad,  Leeuwarden. 

Goegg,  dott.  Gustave,  Professeur  a I’Ecole  superieure  de  Gom- 
merce  de  Geneve,  chemin  du  Beau-Sejour,  8,  Geneve  (Svizzera). 

Goldschmidt,  Elie,  rue  J.  J.  Bousseau,  19,  Paris. 


Gondrand,  Francesco,  l’n^si(l(!Mlc  d(;lla  Caincra  di  Ojmmercio 
Kr;mc«‘S(',  via  Moiil(*  di  l‘i(da  14,  Milano. 

Gonnermann,  Carl,  k^l.  haver.  (a)iiiiii(;rzi(!firalh,  Ai'cisstrasse,  17, 
( larh'iiliaiis,  .Mriiichcn. 

Gorgel,  Hans  (von),  k.  ( )l)(*rl)audir(Mdor  iin  SlaalsinifiisUiriinn  des 
Ifinerii,  lliirkhdnslrassc*,  l‘i,  .Mijradicii  (Hay(O'n). 

Grohmann,  Emil,  k.  k.  Haiiral  d(*r  l)ir(*.ktion  f.  d.  Han  der  Wasser- 
slrasscn,  Kohliiirsscigassc*.,  d,  \Vd(*rj  1. 

Graf,  Franz,  (i(‘iii(‘iiid(*ral  (ha'Sladl  Wifoi,  Stadll)aiim(dst(;r,  li(;ali- 
t.aterd)(*.sitz(0',  'I'lialiaslrassc),  108,  Wien  .Wl  Oez. 

Grandmoulin,  Giovanni,  direllore  'rrairi  lnter|)rovinciali,  via 
Darde,  14,  .Milano. 

Gregoris,  Antonio,  lngegn(n*(‘,  (a)nsigliere  edile,  Magazzini  gem;- 
rali  (dirigenle  il  di partiniento  tecnico  degli  stessi  rnagazzini), 
Trieste. 

Gregorig,  Josef,  Kanfniann  und  Landtagsabgeordneter,Kaiser  Fer- 
dinands Platz,  Wien  1. 

Gregoris,  Maria  (Fran),  via  Cecilia,  \ 4,  Ti'ieste. 

Greppi,  Leopoldo,  Ingegnei’e,  via  S.  Antonio,  V2,  Milano. 

Grenier,  Augusta  ( quai  dn  Tonnelier,  6,  Gand. 

Gretschel  Richard  Landes,  Ban  rat  der  lYovinz  Schlesiens,Lande.s- 
haiis,  Breslau  11. 

Griinbeck,  Jenny(Fj*l.),Hernals  Cal varienberggasse,  15,  Wien  XVII. 

Griinbeck,  Johanna  (Frau),  tlernals  Calvarienberggasse,  15, 
Wien  XVH. 

Griinbeck,  Josef,  xArebitekt  und  Banineister,  Kaiser  Ferdinands 
Platz,  2,  Wien  1. 

Gruber,  IJr.  Josef,  Gewerbe  Kainmer,  Pi’ag. 

Guaita,  Giulio,  via  Andegari,  12,  Milano. 

Guaita-Short,  Margherita,  via  Andegari,  12,  Milano. 

Gueland,  Ernest,  stenographe  du  Senat  francais,  rue  Servan- 
doni,  28,  Paris. 

Guinard,  Albert,  ingenieur  architecte,  rue  des  Saints-Peres,  Paris. 

Guinard,  Auguste,  inspecteur  general  des  Ponts  et  Chaussees,  rue 
des  Saints-Peres,  28,  Paris. 

Gullini  ing.  Arrigo,  Ispettore  capo  principale  delle  Strade  Ferrate 
Meridionali,  Rete  xAdriatica,  rappresentante  le  Strade  Ferrate 
Meridionali,  Rete  xAdriatica,  Venezia. 

Guttmann,  Otto,  Ingenieur  der  Donau  Regulierungs  Kominission, 
II  Baukanzlei  niichst  der  Stefaniebriicke,  Wien. 


Hachon,  Louis,  Alphonse,  Eleve-Iiigeiiieiu*  des  l‘urits  eL  (diaus- 
sees,  nie  Saiiit-Sei’iiiii,  34,  Bordeaux. 

Hagen,  Otto  (von  der),  Minislerialdirector,  z.  7X.  Heidelberg. 

Halter,  Rudolf,  k.  k.  Baiirat,  Kaiser  Ferdinands  Platz,  i2,  Wien  1. 

Hamel,  Anna  (Frau),  Oberprasidiuni,  Breslau. 

Handelskammer,  zu  Duisburg. 

Handelskammer,  zu  Harburg  a/d.  E. 

Handels  u.  Gewerbekammer,  Wien. 

Hanrez,  Georges,  Ingenieur,  Chaussee  de  Charleroi,  190,  Bru- 
xelles. 

Hansen,  Fredrik,  Wilhem,  Corps  Royal  des  Fonts  et  Chaussees, 
Directeur-Delegue  du  Canal  et  des  Usines  hydrauliques  de 
Trollhattan  (Suede),  Svenska  Teknoloztorenningen,  Trollhattan. 

Hansen,  Tyra  (Frau),  Trollhattan. 

Hartley,  Charles,  A.,  K.  C.  M.  G.  Knight  Comniander  S. 
Michael  et  S.  George,  Pall  Mall,  26,  London. 

Haug,  H.,  SindicLis  der  Handelskammer  zu  Strasburg, 

Haussner,  Robert,  Ordentlicher,  Professor,  Oberbibliothekar 
an  der  Technischen  Hochschule  Kaiserstrasse,  12,  Karlsruhe 
(Baden). 

Heede,  Emile  (van),  rue  Ganshoren,  32,  Bruxelles. 

Hennebuisse,  Elie,  President  du  Conseil  de  surveillance  de  la 
Societe  de  Remorquage  ((  Batteries  Reunies  L.  Masy  et  G’  »,  Juge 
an  Tribunal  de  Commerce  de  la  Seine,  Conllans-Sainte-Honorine 
(Seine-et-Oise). 

Hennebuisse  (M“®),  Conllans-Sainte-Honorine  (Seine-et-Oise). 

Hennenbruch,  Hermann,  Kaufmann,  Harmoniestrasse,  Ruhrort. 

Henri,  Julio,  Ingeniero  sub  jefe  de  la  Commission  del  Rio 
Uruguay,  C.  del  Uruguay,  Entre  Rios. 

Herbst,  Christa,  Penzingerstrasse,  110,  Wien  XIII/2. 

Herrmann,  Basse,  Baurat,  Strassburg  im/Elsass. 

Hersent,  Georges,  Ingenieur  civil,  rue  de  Londres,  60,  Paris. 

Hersent,  Jean,  Ingenieur  civil,  rue  de  Londres,  60,  Paris. 

Heyblom,  Jean-Pierre,  Ingenieur  entrepreneur,  Stationsweg  39, 
Rotterdam. 

Hillinger,  Heinrich,  Hofrat  und  Vorstand  des  hydrotech.  Bureau 
im  k.  k.  Handelsministerium,  Wien  I. 

Hodges,  Frances  (Miss),  Washington. 

Hodges,  H.  F..  Corps  of  Engineers,  Washington. 

Hoenig,  Max,  Generalsekretar  des  c(  Zentralverbandes  der 
Industriellen  Oesterreichs  »,  Schautlergasse,  2,  When. 


HoofF,  H.  L.,  (van),  Casilla,  1141,  Valparaiso. 

Hoffmann,  Alfred  (M"*''),  Carl  ll(*iii(*strass(;,  10,  I.oif)zif^-l^lagwitz. 
Hollander,  Georg,  lrig(‘ni(‘iir,  niith(;nb(?rgstr,  2 IJ,  \Vijrzl)iirg. 
Hollecek,  Johann,  Mahrisch(‘r  l.ari(l(;s  Han  rat,  .\(;u(3S  Landhaus, 
hninri  (Ostorrciich ). 

Holl,  Karl,  Malirischer  l.,an(l(is  Haiidiroktor,  Vorstand  des  rnali. 

I.arid(‘sbaiiaint(*s,  Laridbaus,  liriinn  OMaebrori). 

Hope,  C.,  Peters  (Miss),  IMiiladelpbia. 

Hornell  Per,  Gustav,  1 rigdriieiir-florisoil,  (irertiirogatan,  24a, 
Stock  boirn. 

Huet,  Robert,  Irigcniciir  des  Pools  et  Cbaiissees,  ctiaiissee  du 
Port,  II,  |{eims  (Marne). 

Hurtzig,  Arthur,  Cameron  M.  tnst  C.  K.,  2,  (jneen  Scpiare  Place, 
Ciieen  Anne’s  Mansions,  Westminster,  London  S.  VV. 

Hungot,  Pierre,  Ltiidiant,  rue  de  la  Renaissance,  l\aris. 


lebens,  Friedrich,  Civil  Ingenieur,  Uatzeburg  i/Lanenburg. 

lerabek,  Josef,  Ingenieur,  Plasska  ul.  016,  Prag. 

Imehenetski,  Vladimir,  Ingenieur  des  Voies  de  Communication, 
xMoguilioir  Podolsk i. 

Imroth,  Hermann,  Geheimer  Oberbaurat,  Vortragender  Rat  irn 
Finanzministerium,  Alice  Strasse,  9,  Darmstadt. 

Incoronato,  Eduardo,  Direttore  della  Societa  Napoletana  di  Navi- 
gazione  a vapore,  Immacolatella  Yecchia,  Napoli. 

Institute  of  Civil  Engineers,  London. 

Interdonato,  Pietro,  Ingegnere,  via  G.  La  Farina,  32,  Messina.  ^ 

Iona  A.  V.,  Gorizia. 

lozsa,  Karoline  (Frau),  Sektionsrat,  Ackerbauministerium,  Buda- 
pest. 

Itchijo  (M"^D  (Prince),  Attache  Naval  du  Japon  en  France,  rue 
Magellan,  I,  Paris. 

Itchijo  (AP^D  (Prince),  Attache  Naval  du  Japon  en  France,  rue 
Magellan,  1,  Paris. 


Jacquinot,  Octave,  Ingenieur  des  Ponts  et  Chaussees,  Langres 
(Haute-Marne). 

Janni  comm.  Giuseppe,  Direttore  generale  Societa  Coloniale  Ita- 
liana,  rappresentante  la  Societa,  via  Lorenzo  Mascheroni,  2, 
Milano. 
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Jesovitz,  Max,  k.  k.  Baurat,  Miihlkreisbahnstrasse  B,  Liiiz-Urlahr. 
Jilek,  Anton,  Ivoiiigl.  bohm.  Landesingenieur,  Melnikergasser,  6, 
Prag.  Ill  (Osterreicb). 

Jolly,  Gustavo,  Ingeniero  civil,  calle  25  de  Mayo,  12,  Buerios- 
Ayres. 

Jording,  Julie  (Frau),  Luisenstrasse,  25,  Bubrort. 

Jozsa,  Ladislaus,  Sectionsrat  im  konigl.  iingariscben  Ackerbaurnir 
nisterium,  Budapest. 

Jiilg,  Bernard,  k.  k.  Oberbaurat,  k.  k.  Seebeborde,  Triest. 


Kaiser,  Richard,  Dr.  k.  k.  Ministerial-Secretar,  1 Postgasse  8, 
Wien. 

Kahle,  Max,  Director  der  Portland  Cement  Fabrik.  Karlstadt 
a/Main  vorm.  Ludwig  Rotb,  Akt-Ges.,  Wurzburg. 

Kalman  de  Kennesey,  Foutcza,  6,  Budapest  II. 

Kalman  de  Kennesey,  Margherita  (Frl.),  Foutcza,  6,  Budapest  II. 

Karpeles,  Ludwig,  Oberingenieur,  8 Harlicekpl,  Prag. 

Keller,  Hermann,  Gebeimer  Oberbaurat,  Vortragender  Rat  im 
Ministerium  der  olYentlicben  Arbeiten,  Derfflingerstrasse,4,  Berlin 
W 35. 

Kitiratschky,  Karl,  Bdcblstrasse,  2,  Karlsruhe. 

Kleinhaus,  Otto,  k.  k.  Baurat,  Kaiser  Ferdinands  Platz,  2,  Wien  I. 

Klinkert,  P.  (Frau),  Bauinspektor,  Kaiserstrasse,  8,  Minden  (West- 
falen). 

Klunzinger,  Paul,  Ingenieur  und  Scbriftfiibrer  des  Zentralvereins 
fiir  Fluss-  und  Kanal-Scbiffabrt  in  Osterreicb,  Wabringerstrasse 
169,  Wien  XVIII. 

Knoll,  Henriette  (Frl.),  Karlsbad. 

Knoll,  Maria  (Frau),  Dr.,  Karlsbad. 

Knoll,  Rudolf,  Dr.  juz.,  Karlsbad. 

Koehler,  Heinrich,  Generaldirector  der  Act.  Ges.  Westfaliscbe 
Stablwerke,  Syndikus,  Bochum. 

Koechlin,  Rene,  Ingenieur,  boulevard  Bineau,34,  Levallois  (Seine), 
Perret  (France). 

Koenig,  Juliette,  Cecile  (M”"®),  place  Possoz,  4 (XVP  arrondisse- 
ment),  Paris. 

Kohlenberger,  Dr.,  Tiepolostrasse,  21,  Wurzburg. 

Kondo,  Toragoro,  Engineering  Bureau,  Home  Department, 
Tokyo. 


Krause,  Anna  (Kraii),  Unkstrassc^,  4,  Berlin, \V^  B. 

Kraus,  Jacob,  l*rotess(nir'  Dirrv.Unir  de  I’Kcole.  ))olytechriir jm^,  Dele- 
gne  (le  I’Keole  ()olytedirn(|ii(i  de.  De.lli,  l)(;lft  ( l*ays-B>as). 

Krause,  Peter,  Sliidiosiis,  Lirikslrasst*,  4,  Berlin,  W.  9. 

Krasny,  Arnold,  hr.,  MinisUn-ialsecred/ir  ini  Bis(*nl)ahnininiste- 
rinni  n.  hrofossor  d(‘.r  Konsniarakadernie,  Wien. 

Krebs,  Lilly,  1 1 IjxI'erloralU'e  25,  ladieek. 

Krebs,  Martin,  Baiiral  iin  hiensle  der  (V(‘,ie  llansestadt  Lnheck, 
lliixlerlorallec',  25,  Liiheck. 

Krebs,  Martin  (Bran ),  I liixstertorallee,  25,  Liihr'ek. 

Kresnik,  Peter,  Diploin.  Ingenienr  Dr.  Id’ofessor  a.  d.  K.  K.  tech- 
nischen  Mochsehnle  in  Biainn. 

Kiichen,  Agnes  (Frau),  Miilheiin  ^/|{iihr. 

Kupferschmid  Karl,  Grossh.  Oherban inspector.  Parkring  59, 
Mamdudin. 

Kiippers,  Johann,  Director,  I lafenstrasse,  5)0,  Dnisburg  •■'/tlhein. 

Kurcyusz,  Louis,  Ingenieur  des  voles  de  communication,  rue 
Mavszatkowska,  7 1 , Varsovie. 

Kwicinski,  Lucien,  Ingenieur  des  voies  de  communication, 
(Jonseiller  d’Ktat  actuel,  i*ue  Friwanska  5,  Varsovie. 


Labordere,  Pierre,  Ingenieur  des  Pouts  et(jhaussees,  Bayonne. 

Lafosse,  Henry,  Inspecteur  des  Faux  et  Fords,  Chef  de  section  an 
Ministere  de  I’Agriculture,  delegue  dii  Ministerede  I’Agriculture, 
laie  de  Vaugii*ard,  (it,  Paris. 

Lafosse,  Berthe  (M'"'*),  rue  de  Vaugirard,  61,  Paris. 

Lambin,  E.,  avenue  de  la  Brabanconne,  31,  Bruxelles. 

Langer,  Josef,  Ingenieur  u.  k.  k.  Baukommissar,  1794,  Praga  II. 

Lanzoni,  Angelo,  Ingegnere,  Presidente  della  Camera  di  Com- 
inercio  di  Pavia,  Pv.appresentante  la  Camera  di  Commercio  di 
Pavia,  Camera  di  Commercio,  Pavia. 

Lanzoni,  Prof.  Primo,  Bappresentante  FAssociazione  fra  anticbi 
studenti  della  R.  Scuola  Superiore  di  Commercio,  Venezia. 

Lapiere  Ypres. 

Lauda,  Ernst,  Oberbaurat  im  k.  k.  Ministerium  des  Innern, 
Herrengasse,  7,  Wien  I. 

Lavezzari,  Ing.,  Tommazo,  via  Spiga,  36,  Milano. 

Lazarus,  Sofia,  Fiume. 

Lazarus,  Vittorio,  allievo  Ingegnere,  Fiume. 


Le  Brun,  R.  (.M'"'')?  Saint-Kroinond  par  Aii*el,  Lehaiit-Bel. 

Le  Brun,  R.  Saiiit-Fromond  par  Airel,  Lehaiil-liel. 

Leegard,  Michael,  Ingenieiir  en  chef  des  travaiix  rnaritimes, 
Kr'istiaiia. 

Lefebvre,  Josephine  (M"'®),  rue  Hotel-des-Monnaies,  93,  Bruxelles. 

Lefebvre,  Paul,  Eutrepreneur  de  transports,  quai  d’Anjoii,  ^25, 
Paris. 

Leleu,  ((  La  Louve  »,  Grand’Place,  5,  Bruxelles. 

Leleu  (jVr“®),  ((  La  Louve  »,  Grand’Place,  5,  Bruxelles. 

Lenglez,  Henri,  Colonel  d’artillerie  en  retraite,  avenue  de  la 
Chapelle,  12,  Berchem  (Anvers). 

Leon,  Paul,  Professeur,  boulevard  Haussmann,  127,  Paris. 

Letay,  Ludwig  (von),  Kon.  Ingenieur  ira  Ackerbauministerium, 
Ron.  ung.  Ackerbauministerium,  Budapest. 

Levi,  Cesare,  Augusto,  Professor,  Pieve  Soligo. 

Levy,  Paul,  Salvador,  Ingenieur  au  Ministere  de  I’Agriculture  de 
France,  rue  de  Berlin,  1,  Paris  IX. 

Lheure,  Albert,  Attache  a la  Direction  commerciale  des  Produits 
chimiques  de  la  G'®  de  S.  Gobain,  place  de  Saussaies,  1,  Paris. 

Lochle,  Karl,  Ingenieur,  Weinbergstrasse,  55^,  Zurich. 

Loewenfeld,  Felix,  Dr.,  Kolowrating,  7,  Wien  I. 

Loewenstein,  Hans  (von),  Konig.  Preussischer  Bergassessor, 
Essen  a/Ruhr  (Rbeinprovinz). 

Lo  Gatto,  Domenico,  Ing.  Capo  del  Genio  Civile,  Livorno. 

Loiseau,  Charles,  Chateau  de  la  Shauge,  par  Passenans  (Jura). 

Loiseau,  C.  (M“'®),  Chateau  de  la  Shauge,  par  Passenans  (Jura). 

Lombard- Gerin,  Louis,  Ingenieur  des  arts  et  manufactures,  Admi- 
nistrateurde  la  Compagnie  generale  de  Navigation  H.  P.  L.  M., 
90,  boulevard  de  la  Croix-Bousse,  Lyon. 

Lorenzetti,  Carlo,  via  del  Mare,  12  (Livorno  mare),  Ardenza. 

Loureiro,  Adolphe,  General  de  division  et  Inspecteur  general  des 
travaux  publics,  Janellas  Verdes,  88,  Lisbonne. 

Lovati  Charles,  Ingenieur,  place  Durini,  7,  Milan. 

Liier  August,  Pmntner,  Schillerplatz,  Osnabriick. 

Liier  Hubertine  (Frau),  Schillerplatz,  Osnabriick. 

Lulling,  Emilio,  via  Fatebenefratelli,  15,  Milano 

Luzzatto,  Ettore,  Ingegnere,  S.  Luca  Calle  Loredan4122,  Venezia. 

Lyon,  Max,  Ingenieur,  boulevard  Hanssman,  50,  Paris. 

Lyster,  Anthony,  George,  Engineers  office,  Dockgard  Coburg 
Dock,  Liverpool,  England. 


12S  — 


Maffezzini,  (^av.,  Amatore,  I capo  (Jcl  (ivjuo  civile, 
(lalariia. 

Maggia,  comm.  ^>:f.  nil’.  Carlo,  l^residente  (Jella  Dejajtaziofie 
l*|•oviM(aal(^  di  Novara. 

Maggioni,  L.  G.,  Compagriie  de  Gaz,  Angers  (Maine-et- 

Loii’e;. 

Magnaghi-Pietra,'  Ingegnere,  DepnlaLo  j>rovinciale  di  Pavia, 
|•appl•eserllanle  della  l)(;piitazione  l^rovinciale,  Garlasco  fPavia). 

Malfatti,  Vittorio,  Iiigegfiere,  Terienle  Colonmdlo  del  Genio 
Xavale,  Minisl(o*o  Mai'ina,  Koma. 

Mallegori,  Pietro,  Ingegnere,  via  Tambnrini,  12,  Milano. 

Manenti,  Giuseppe,  Kagioniere,  corso  Magenta,  5.5,  Milano. 

Maranelli,  Carlo,  Societa  Geograptiica  Italiana,  via  del  IMebis- 
(dl(j,  102,  Koma. 

Marangoni,  Avv.,  Alessandro,  Itappresentante  la  Societa  per  la 
bonilicadei  terrerii  Ferraresi,  piazza  Solferino,  22,  Torino. 

Marazza,  Ettore,  Ingegnere,  via  Cappuccio,  11,  Milano. 

Marchello,  Mario,  Ingegnere,  via  Flia  Lornbardini,  1.3,  Milano. 

Marchi,  Gav.,  Pietro  (de),  Ufficiale  in  congedo,  via  Laure,  18, 
Milano. 

Maresch,  Johann,  k.  k.  Oberingenieur  der  n.  o.  Stattbalterei 
(k.  k.  hydrographiscbe  Landes-Abteilnng),  Gerrengasse,  7, 
Wien  1.  ^ 

Margaine  ing.  Alfredo,  Ingenieur  des  Fonts  et  Ghaussees,  avenue 
Bosquet,  146^s,  Paris. 

Markus,  Eduard,  k.  k.  Hofrat,  Ebendorferstrasse,  7,  Wien  I. 

Markus,  Hilda,  (Frl.)  Ebendorferstrasse,  7,  Wien  I. 

Marion,  Eugene,  Ingenieur  en  chef  des  Fonts  et  Ghaussees,  rue 
des  Ecoles,  4,  Arras  (Fas-de-Galais). 

Marlio,  Louis,  Ingenieur  des  Fonts  et  Ghaussees,  Saint-Gyr(Nievre), 
Nevers. 

Marlio,  Louise  (M“®),  Saint-Gyr  (Xievre),  Nevers. 

Martinez,  Pons,  Joseph,  M.,  Gollege  d’Espagne,  Bologna. 

Marzolla  cav.  uff.  Carlo,  Ingenieur,  Directeur  des  Travaux  du 
Bassin  de  la  Pinede,  Marseille. 

Masy,  Lucien,  Directeur-Fondateur  de  la  Societe  de  remorquage 
((  Batelleries  Reunies  )),  delegue  de  la  Societe,  Gonflans-Sainte 
Honorine  (Seine-et-Oise). 

Masy,  L.  (M“®),  Gonflans-Sainte-Honorine  (Seine-et-Oise). 

Maximovitch,  Marie,  (M“®),  Nowy  Swiat,  13,  Varsovie. 


Local  Committee  in  the  gardens  ol‘  the  Royal  Villa. 
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Maximo vitch,  Nicolas,  Goiiseillet*  d’Ktat  acliiel,  ingeiiiem*  cn  cFiel' 
do  la  Direction  dcs  voics  de  coniniuiiication  a Varsovie,  Nowy 
Swial,  Hi,  Varsovie. 

Mazoyer  Abel,  Iiigenieur  en  diet  des  Pools  et  Chaussees,  place 
Araiueane,  7,  Nevers. 

Mazza,  avv.  cav.  Alfredo,  Capo  divisioiie  MinisteroLL.  PP.,  lloma. 

Meek.,  A.,  (de).  Hotel  du  Lac,  Diva. 

Medici  di  Marignano  niarctiese  Gaetano,  Ingegnere,  via  Boccac- 
cio, 17,  Milano. 

Melchers,  Anna  (Frau),  Mainz. 

Melchers,  Peter,  Gommercienrath,  Direktor  der  Actien  GeselL 
schaft  fur  Handel  und  Schiffahrt  H.  A.  Disch,  Syndicus,  Mainz. 

Mello  de  Mattos  Jose  Marie  (de),  Ingenieur  a la  Direction  gene- 
rale  des  Travaux  publics,  rue  de  Junqueira,  200,  Lisbonne. 

Mengin-Lecreulx,  Paul,  Inspecteur  des  Ponts  et  Gbaussees,  rue 
de  llennes,  148,  Paris 

Mensch,  Rudolph,  Grossherzoglicber  Oberbaudirektor  und  Vorzit- 
zender  der  mit  Mecklenburg-Strelits  gemeinschaftlichen  Fluss- 
bau-Gominission,  Friederik-Franzstrasse,  20,  Schwerin  i/Meck- 
lenburg. 

Merezyng,  Henry,  Ganal  Gatherine,  25,  Pietroburgo. 

Mesnager,  Augustin,  Ingenieur  des  Ponts  et  Gbaussees,  rue  de 
Rivoli,  182,  Paris. 

Mettenheimer,  Anna  (Frau),  Mainz. 

Meyer,  Max,  delegate,  del  Gircolo  Industriale  e Agricole  Gonimer- 
ciale,  Milano. 

Meythaler,  Freidrich,  Karl,  Gross.  Wasserbauinspector,  Stefanie- 
strasse,  71^^,  Karlsruhe. 

Michelini  Luigi,  capitano  I'’  Regg.  Genio  (Pontieri),  Piacenza. 

Michelmann,  Lisbeth,  Arnsberg. 

Michelmann,  O.,  Baurat,  kgl.  Preussischer  Regierungs-  und  Bau- 
rat,  Arnsberg. 

Mina,  Carlo,  Ingegnere,  via  Moscova,  16,  Milano. 

Ministere  de  la  Marine,  Direction  de  la  Marine  marebande,  Paris. 

Mira,  avv.  Francesco,  Deputato  al  Parlamento,  via  S.  Primo,  2, 
Milano. 

Monacelli,  Luigi,  Ingegnere,  Ufficio  Genio  Givile,  Roma. 

Monga,  Guiseppe,  Ingegnere,  Via  Borsari,  17,  Verona. 

Monteiro,  Alberto,  Ingenieur  en  chef  du  Ministere  des  Travaux  de 
Portugal,  Rampa  al  Santos,  3/c  Lisbonne. 

Month  prof.  Carlo,  Ingegnere  elettrotecnico.  Via  Po,  39,  Torino. 
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Moore,  Watson,  Charles,  U.  (J.  in.  s.  c.  1).  Victoria  Street,  47, 
London,  S.  \V. 

Moretta,  Gabetti,  Lorenzo,  Jnj^i'f^nere  cajio  did  (lenio  civile, 
Itolo^iia. 

Moretti  cap.  (tav.  Umberto,  coininandantc;  d(*l  jiorto,  Lavenna. 
Moretti  c()iniii.  Gaetano,  Arctiitetlo,  in^^i'f^nere,  [irofessore,  via 
Lr(*ra,  ‘JO,  Milano. 

Moreschi,  Carlo,  ln^(*gnere,  IJfficio,  J'esctiiera  (I.ago  di  Gai'da). 
Morini,  Adelchi,  Jngej^riere,  via  S.  Dainiano,  i‘J,  Milano. 
Morpurgo,  Elio,  (Ir.  IJIL  Depntato,  Presidente  della  Camera  di 
Commercio  di  Udine. 

Municipio  di  Torino. 

Municipio  di  Udine. 

Municipio  di  Venezia. 

Munoz  Hurtado,  Teresa,  Onslow  Gaidens,  38,  London. 

Munoz  Hurtado,  Gilbey,  Onslow  Gardens,  38,  London. 

Miitze,  Marie  (Fran  ),  Mainzerstrasse  1 H),  Coblenz. 


Nakagama,  H.,  Ingegnere  Engineering  College,  Imperial  Univer- 
sity of  Japan,  Tokyo. 

Narten,  Alwine  (Frau),  Wrangelstrasse,  4c,  Stettin. 

Narten,  Georg,  Kbniglicher  Regierungs-  und  Baurat,  Konigliche 
Regierimg,  Stettin. 

Nazari,  Piero,  Gapitano  di  lungo  corso,  corso  Concordia,  8, 
Milano. 

Nemec,  Anton,  Baurat,  Yorstand  des  techn.  Bureau  des  Landeskul- 
turrates,  Prag.  799/11. 

Nessi,  Luiggi,  Possidente,  Locarno. 

Neumayer,  Josef,  Yicebtirgermeister  von  Wien,  Kaiser  Ferdinands 
Platz  2,  Wien  I. 

Newell,  Thomas,  Monk  The  North  Eastern  Pvailway  Company  Dock 
Engineers  office,  Hull  (England). 

Niese,  Adolf,  Koiiiglicher  Regierungs  u.  Baurat,  Badenstrasse,  8, 
Stralsund. 

Noe,  Francesco,  Ingegnere,  Pavia. 

Norsa,  Augusto,  via  P.  F.  Galvi,  35,  Mantova. 

Nuyken,  Karl,  Geheimer  Baurat  und  vortragender  Rat  im  Landes- 
Ministerium,  Spichernstrasse,  20,  Berlin  W 50. 

Nuyken,  Karl  (Frau),  Spichernstrasse,  20,  Berlin  W 50. 
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Ockerson,  J.-A.  Saint-Louis. 

Oliva,  Luigi,  tngeg-iicro  industriale  c di  clcUmlccnica,  via 
j)ci)i‘clis,  9,  Voghera  (Pavia). 

Onofri  cav.  Camillo,  Ingegncre  capo  del  Genio  Civile,  via  Carlo 
Alberto,  52,  Brescia. 

Opoloki,  Josef,  k.  k.  Banrat  iin  MiriisteriLiin  des  liiiiern,  Braht- 
gasse  2,  Wdeii  1. 

Oppermann,  George,  Begierungs  Baumeister,  Celle  (provinz 
1 Ian  novel* ). 

Orlando  com.  ing.  Salvatore,  via  del  Fosso,  3,  Livorno. 

Pabst,  Arnold,  Bigaer*  Hafenbau  Ingenieur,  Borsen  Comite,  Riga. 

Pachnik,  Johann,  k.  k.  Banrat  i/Handelsininisterium,  Zohlmesser- 
gasse  3,  Wien  1. 

Pagani,  Giuseppe,  Ingegnere,  via  S.  Marco,  40,  Milano. 

Panafien,  Maurice,  (de),  Ingenieur  des  Arts  et  Manufactures, 
20,  rue  de  Madrid,  Paris. 

Panini  ing.  Domizio,  Pmppresentante  la  Camera  di  Commercio  ed 
Arti  di  Mantova,  Redondesco  (provincia  di  Mantova). 

Parente  nob.  Marco  de,  socio  della  Societa  Ingegneri  ed  Architetti 
di  Trieste,  via  Belvedere,  24,  Trieste. 

Paribelli  cav.  Giuseppe,  capo  del  Genio  civile  di  Como,  Como. 

Parona  ing.  Enrico,  Ingegnere  capo  deH’Ufficio  tecnico  provinciale 
di  Milano,  via  Monforte,  31,  Milano. 

Parravicino  nob.  Giulio,  Ingegnere,  via  Fatebenefratelli,  13, 
Milano. 

Pastakoff,  Wartan,  Ingenieur  des  Voies  de  Communication,  Direc- 
tion Generale  des  Ports  de  Commerce,  quai  de  TAmiraute,  Saint- 
Petersbourg. 

Patzauer,  Hans,  luris.  Doctor,  Schauflergasse  2,  Wien  I. 

Pavesi,  Urbano,  Rappresentante  del  Municipio  di  Pavia. 

Pelleri  cav.  ing.  Italo,  Ispettore  superiore  Genio  Civile,  IX  Compar- 
timento,  Parma. 

Peltereau,  Placide,  Rep.  Chambre  de  Commerce,  place  de  la 
Bourse,  2,  Paris. 

Penzo  comm.  Emilio,  Presidente  della  Deputazione  Provinciale  di 
Venezia,  Rappresentante  della  Deputazione,  Chioggia. 

Peregrini  cav.  ing.  Enrico,  Deputato  Provinciale,  in  rappresen- 
tanza  della  Deputazione  Provinciale  di  Como,  via  Tommaso 
Grossi,  2,  Milano. 


Perrier,  Louis,  In^^etiiPiir  d(;s  Pouts  ol  Clianssoos,  Inf^enieur  en 
la  (iom|).‘ij^ni(i  dii  (’anal  d(i  Sik;z,  ni(',  Charms,  P,  Paris. 

Pesaro  (’.oiniii.  Carlo,  via  Itor^oniiovo,  IP,  Milano. 

Pescetto  avv.  Ugo,  Piazza  Undj(3rto  1 (Archivolto  Paliaao,  2), 
(Ionova. 

Petit,  Charles,  Ingc'niioiir,  (h*l('*giH5  do  la  Chamhre  de  Commerce, 
j'lKi  Sainl.-C(3i'y,  l<S,  Cainhrai  ('Nord),  Prance. 

Piaggio,  Carlo,  Ingc^jfnere,  piazza  Annnr)ziata,  IS,  Cenova. 

Piaggio  comm.  Erasmo,  Senatorc  del  Jtegno,  Cenova. 

Piani,  Isidoro,  In^.,  IVesidente  della  Socicta  degli  Ingegneri  e 
degli  Archilelli,  via  Stadion,  Id,  Trieste. 

Piani,  Sofia,  n.  Alimoeda,  via  Stadion  Id,  Trieste. 

Piazza,  Enrico,  J^jljblicista,  piazza  Carmine,  4,  Milano. 

Picard,  Lucien,  Prtisident  du  Syndi(;at  Commercial  et  Industriel, 
comine  d(3legii(3  du  Syndicat  Commercial  et  Industriel, Passage  des 
Terreaiix,  2d,  Lyon  (llhone). 

Pico,  Emilio,  Assessore  municipaie,  Udine. 

Piens,  Charles,  Ing(3nieur  principal  des  Fonts  et  Ghaussees,  Bruges 
(Belgique). 

Pilate,  A.,  Ligue  de  ITndustrie  du  Batiment  et  des  Travaux  publics 
((  La  Louve  »,  Grand’Place,  .5,  Bruxelles. 

Pinchot,  Gifford,  Forester  of  the  U.  S.  Department  of  Agricul- 
ture, Washington  D.  C.,  U.  S.  A. 

Pini,  Carlo,  Ragioniere,  via  Gesare  Gorrenti,  14,  Milano. 

Piper,  Edmund  (Frau),  Dammstrasse,  10,  Ruhrort  a/Rhein. 

Pires  de  Souza,  Gomes,  Joaquim,  Inspecteur  general  des  Travaux 
publics  ail  Portugal,  Largo  de  Bibliotheca  pubblica,  20,  Lishonne. 

Pizzamiglio,  Giacomo,  Ingegnere,  Lodi. 

Plischkte,  Robert,  k.  k.Baucommissar,  Ingenieur,  Plasska  ul.  616, 
Prag. 

Pokorny,  Ferdinand,  Berginspektof  a*  D.,  Privozerstrasse,  1015, 
Mahr,  Ostrau  (Osterreich). 

Poggi,  Felice,  Ingegnere  del  Municipio  di  Milano,  rappresentante  il 
Gomune  di  Milano  (ufficio  tecnico),  via  Stella,  40,  Milano. 

Ponti  cav.  Edoardo,  Ingegnere  capo  Genio  civile,  Ancona. 

Pooler,  Florent  (van),  Quai  aux  Barques,  6,  Bruxelles. 

Porro  di  Santa  Maria  della  Bicocca  comm.  Carlo,  colonello  di 
Stato  Maggiore,  Gomando  del  Gorpo  di  Stato  Maggiore,  Roma. 

Pringle,  K.,  Ingenieur  en  chef  du  Waterstaat  de  la  Frise,  Leeuwar- 
den  (Hollande). 

Pringle  (M“^),  Leeuwarden  (Hollande). 


Pritz,  Verluys  riicdu  Charnp-dc-l’K^lisc,  ()7,  Jii’uxclles. 

Prola  cjiv.  rag.  Claudio,  viaGinlini,  7,  Milano. 

((  Pro  Navigazione  Interna)),  Coniitato  locale  prcsso  la  Camera 
di  Conimercio,  Milano. 

((  Puglia  )),  Societa  Aiioiiima  di  Navigazione  a vapore,  Bari. 
Pulciano,  Melchior,  Iiigegnere,  via  Carlo  Alberto,  18,  Torino. 


Queisser,  P.-V.  (Fran),  Director,  Konigsplatz,  3^,  Breslau  VI. 


Rabitz,  Agnes  (Fran),  Scharhorststrasse,  7,  Berlin  N.  W. 

Rabitz,  Martha  (Frl.),  Scharhorststrasse,  7,  Berlin  N.  W. 

Rabitz,  Hans,  Baumeister,  Scharhorststrasse,  7,  Berlin  N.  W. 

Rabitz,  Walther,  Bankier,  Eisenacherstrasse,  3a,  Berlin  W.  30. 

Rapaich,  Richard  (von).  Director  der  Ung.  Fluss  imd  Schiffahrts- 
Actiengesellschaft,  Maria  Valeria  ut.,  14,  Budapest  V”. 

Rapazzini,  Guido,  Ingegnere,  corso  Venezia,  69,  Milano. 

Rasse,  Elisa  (M^^""),  rue  Vanderstraeten,  35,  Bruxelles. 

Ravenna,  Giovanni,  Battista,  via  Napoli,  22,  Cagliari. 

Ravenna,  Giuseppina  (Frau),  via  Napoli,  22,  Cagliari. 

Reale  Istituto  Veneto  di  Scienze,  Lettere  ed  Arti,  Campo  Santo 
Stefano  (Palazzo  Loredan),  Venezia. 

Rebaudengo  conte  Eugenio,  Bappresentante  il  Gomizio  Agrario  di 
Torino,  deputato  al  Parlamento,  Roma,  via  Carlo  Alherto,  40, 
Torino. 

Rehder,  Peter,  Oberbaudirector,  Geninerstrasse,  3,  Liibeck. 

Reiohenberg,  Ferdinand-Edler  (von),  k.  k.  Statthalterei  Baurat, 
Grillparzerstr.,  21,  Graz. 

Renner,  Guillaume,  Ingenieur,  Directeur  du  chantier  a Nichol- 
son )),  VI  Vaczi-ut,  17,  Budapest. 

R^simont  (M“®),  avenue  Palmerston,  16,  Bruxelles. 

Reuter,  Heinrich,  Piegierungs-Rat  hei  der  Konigl.  Regierung  in 
Kdnigsherg,  Am  Rhesianum,  5,  Konigsherg  o/p. 

Riboni,  Charles,  Ingenieur,  Gasalpusterlengo. 

Richard,  Giulio, Francesco,  Architetto,  corso  Venezia,  52,  Milano. 

Richter,  Regierungshaumeister,  Bohrauerstrasse,  12,  Breslau. 

Ricci,  Vincenzo,  Ingegnere  civile,  Novara,  via  Negroni,  10, 
Torino,  via  Assietta,  48. 


Ricotti  roiMiii.  Giovanni,  (^'ipilaiio  di  vascollo,  via  Fraiicosco 
.‘Fi,  Milano. 

Rigoni,  Guglielmo,  I piazza  S.  Atnl)rogio,  4,  Milano. 

Rinaldi  cav.  Rinaldo,  I n^n‘}4ncr(‘  caj)o,  soi-vizio  n(*llo  Slradc*.  F(;tTaLo 
iMoridionali,  lUdo  Adl•iali(^a,  i'ap|)rosenlanl(*  lo  Slrad(;  F(*ri‘aie 
iM(‘ridionali,  ll(de  Adi’ialioa,  Jiolo^nia. 

Risser,  Johannes,  kj^l.  Jianandinann,  Spc^yor. 

Riva,  Alberto,  ln^0'}^nier(5,  via  MonU;  XapoU^oFic, , Milano. 

Riva,  Maria,  via  MonU^  Napoleofio,  ‘Jl,  Milano. 

Riva,  Rosa,  via  Motd(‘  Xapf)loonc,,  !2I,  Milano. 

Robinson,  Arthur,  Wcdls  (a)nsidling  Kn^dnecr  l)(!partment  of 
l‘nl)lic  Works  ol‘  (lanada,  14,  IMiillips  S(piai*(‘,  Monti'eal  ^Canada). 

Rocke,  Elisabeth  (Fran),  xMaiaenslrasso,  01,  llannov(n‘. 

Rodella,  Giuseppe,  Ingegnorci  doll’  nfficio  tecnico  iminicif)ale  di 
Milano,  in  rap[)i'eseiitanza  dol  (^oinnno  (nfficio  toon ico). 

Roidestvensky,  Alexandre,  Ingonioni*  dos  voios  de  corn  muni  ca- 
tion, Pers[)cctive  Klinsky,  10,  Saint-1^6tcrsl)onrg. 

Roll,  Victor,  Doctor  Ministcrialrat  ini  osteiT.  Kisenbahniriiniste- 
rium,  Westbahnhof,  Wien. 

Romussi  avv.  Carlo,  Dopntato  at  Parlamcnto  Nazionale,  Direttore 
del  Secoloy  via  Pasqnirolo,  14,  Milano. 

Ronco  cav.  Nino,  Ingegnere,  professore  R.  Scnola  superiore 
Xavale,  via  S.  Antonio,  29,  S.  Pier  d’Arena. 

Rosing,  Johannes,  Syndiciis  tier  Flandels-Kamrner,  am/Markt,  13, 
Rremen. 

Rosshirt,  Baiirat,  Yorholzstrasse,  5,  Karlsruhe  i/Baden. 

Rossi,  Adolfo,  S.  Barnaba,  31-35,  Venezia. 

Roth,  Otto,  Kaiserlicher  Regierungsbaufuhrer,  Oberlinstrasse, 
Strassbnrg  i/E. 

Royers,  Gustave,  Ingenieur  en  chef,  directeur  des  travaux  com- 
munaux  a Anvers,  avenue  de  I’lndustrie,  4,  Anvers. 

Royers  (M™A,  avenue  de  I’lndustrie,  4,  Anvers. 

R.  Scuola  d’Applicazione  per  gl’ingegneri,  Pmma. 

Rusca,  Giovanni,  Ingegnere  industriale,  via  XX  Settembre,  8, 
Palermo. 

Rusca,  Pietro,  Ingegnere  industr.,  direttore  Linificio,  Gassano 
d’Adda. 

Rymer,  T.  H.,  Director  of  Rochdale  Canal  Company,  Letton  Lodge 
Bronghton  Park,  Manchester. 


Rymer,  T.  H.  Lelton  Lodge  Bronghtoii  Park,  Manchester. 
Rytir,  Anna  (Frau),  Prag  (Boh  men). 


Saabye,  Fritzi  (M‘^^®),  Rosenvangets  allee,  33,  Copenhagen. 

Sacerdoli,  Nino,  Ingegnere,  redattore  capo  Mo^iitore  Tecnico,  via 
Conscrvatorio,  26,  Milano. 

Sacheri,  Giovanni,  Ingegnere,  presidente  della  Societa  promOtrice 
deirindnstria  nazionale,  rappres.  la  Societa,  via  XX  Settemhre,  54, 
Torino. 

Sachsenberg,  Gotthard,  Ingenieur  iind  Gommerzienrat,  Vorstands- 
mitgliedder  Firma  Gehriider  Sachsenberg,  G.  m.  b.  H.,  Rosslau 
a/d.  Elbe. 

Sala,  Lamberto,  via  XX  Settemhre,  Bergamo. 

Saligny,  Anghel  (M‘"^),  Bucarest. 

Saligny,  Anghel  (M“®),  Bucarest. 

Salmoiraghi,  Darvino,  Ingegnere,  piazza  Gastello,  17,  Milano. 

Samengo  conte  Umberto,  via  Sistina,  48,  Roma. 

San  Donnini  Pier,  Luigi,  Presidente  del  Subcomitato  per  la  Navi- 
gazione  Interna,  Gontrada  Terraglio  Est  4,  Modena. 

Sanford,  Antoinette  (Mrs),  Philadelphia. 

Sanford,  Faith,  L.  (Miss),  Philadelphia. 

San  Juan,  Jaub-Manuel  (de),  Ingenieur  au  Ministere  de  la  Marine, 
Bureau  des  Travaux  Hydrauliques,  rue  Santa  Cristina,  22,  Rio 
Janeiro. 

Sanjust  di  Teulada,  Maria,  nata  Manca  di  Villahermosa,  via 
Aurelio  Saffi,  21,  Milano. 

Santa  Cruz,  Onslow  Gardens,  58,  London. 

Sarrazin,  Otto,  Geheimer  Oberbaurat  im  preuss.  Ministerium  der 
olf.  Arbeiten,  Kaiserallee,  117,  Friedenau  (Berlin). 

Sarrazin,  Otto  (Frau),  Kaiserallee,  117,  Friedenau  (Berlin). 

Savoldi,  Angelo,  Ingegnere  architetto,  piazza  Mentana,  7,  Milano. 

Schahovskoi  prince  Vsevolod,  gentilhomme  de  la  chambre  de 
S.  M.  TEmpereur  de  Russie,  fonctionnaire  pour  missions  speciales 
pres  S.  A.  I.  le  Directeur  en  chef  de  FAdministration  generale  de 
la  marine  marchande  et  des  ports  de  commerce,  rue  Torgova'ia, 
25/34,  St.  Petersbourg. 

Schaller,  J.,  delegue  de  la  Chambre  de  Commerce  de  Strasbourg 
(Alsace). 

Schildener,  Albert,  Koniglicher  Wasserbauinspector  b.  d.  Oder- 
strombauverwaltung,  Oberprasidium,  Breslau. 


Schimmelbuxr,  Max,  viadol  Oironno  N.  Trieste 

Schimmelpfennig,  Max,  ( )l)(!r-ll(‘gioniii}^^f5i*al  laam  (Jljci’pfasidiurn, 
(l()(dh(;slrass(^,  4-1,  Hr(;slaii. 

Schlick,  Rudolf  (von),  K.  K.  KiscMdj.almmitiisleriuif),  KlisaheUi- 
slr‘ass(i,  i),  VVi(;n  J. 

Schliemann,  Karl,  K(;^i(‘fimKsl)aiiinoist(3r,  Idllaii  (Oslpmnssen). 
Schmidt,  Georg,  I laldiidircdor,  Ardoyslrass(;,  ()iJ,  DorLimiiid. 
Schmidt,  Oswald,  ()l)eF*l)aiirat  ii.  Vursland  d(!r  Wasserhaiidirek- 
lioii,  \Vinl(;rj4ai-t(;nsLrassse,  l)f(‘sd(;ii-A. 

Schnapp,  Friedrich,  \Vassei-l)anins[)eclor,  Alvcrislehcnslr.,  2, 
Ikrlin  VV.  57. 

Schneider,  Else  (Fran),  Stock kainpstrasse,  54,  JJusscldorf. 
Schonbach,  Pauline  (Fran),  Dii'cclor,  Karolirionihal,  l^rag. 
Schreckenthal,  Paul,  J)r.  k.  k.  Minislcrial-(Joiicipist,  llaiidelsmi- 
nislcriiim,  Wien  1. 

Schuemann  (Fran),  Regiernngsrat,  Braridenljiirgischerstrasse,  15a, 
Siidende  l)ei/Berlin. 

Schuk,  Franz,  k.  k.  Banrat,  Leiter  der  Expositnr  der  k.  k.  Direc- 
tion r.  d.  Ban  der  Wasscrstrassen,  Plassgasse,  516,  Drag.  III. 
Schulte,  August,  Ernest,  Konigi.  Oberlehrer,  1 II  C.,  Frankfurt 
(Oder). 

Schulz,  Wilhelm,  August,  Emil,  Dr.  med.  Diriz.  Arzt  d.  ev. 

Krankenliause,  Delle,  49,  MQlheim-Bnhr. 

Schulze,  F.  W.,  Otto,  Professor  an  der  Tecbnischen  Ilocbschule 
in  Danzig,  Langfnbr  bei  Danzig,  Heiligenbrnnner  Weg,  22a, 
Danzig. 

Scopinich,  Luigi  U.,  Direttore  della  Societa  di  navig.  fluviale, 
Venezia. 

Scotti,  ing.  Alessandro,  direttore  Societa  Lombarda  di  elettricita, 
rappresentante  la  Societa  Lombarda  per  distribuzione  energia 
elettrica,  via  Principe  Umberto,  17,  Milano. 

Scuola  per  gli  Ingegneri,  Padova. 

Segadelli,  A.,Tenente  nel  Beggimento  Pontieri,  Dazio  Yeccbio,  74, 
Piacenza. 

Segovia,  Fernando,  Ingegnere  civile,  Esmeralda,  874,  Buenos- 
Ayres. 

Segre  avv.  Samuele,  Presidente  della  Societa  Geramica  Bicbard 
Ginori,  piazza  Paolo  Ferrari,  Milano. 

Seifert,  Rudolf,  Konigi.  Preussiscber  Begierungsbaumeister,  Gle- 
ditscbstr.,  45,  Berlin  4Y.  3'’. 

Semenza  ing.  Guido,  via  Paleocapa,  4,  Milano. 
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Servici,  Evandro,  Ingegnoro  indiislrialo  « Dcpartarnonto  de  Ian 
OhFvi?^  Piihlicaso  Iri'igacione,  Casilla  (lorrcd,  4d,  Tucuinaii  (lUipii- 
l)li(pio  A 1*^0111  iue). 

Siebenschein,  Josef,  Ingenious,  Stadt-  mid  KammcrTath,  Agrarn. 

Silva,  Opleo,  Ragioniere,  via  S.  Antonio,  21,  Milano. 

Silvestri  comm.  Giovanni,  Ra|)prescntante  il  Touring  Club  Ra~ 
liano,  corso  Venezia,  10,  Milano. 

Silvestri,  Emilio,  Possidente,  corso  Venezia,  16,  Milano. 

Silvestri  Volpi,  Bianca,  Maria  (Donna),  corso  Venezia,  16, 
Milano. 

Simoens,  Camille,  rue  des  Palais,  88,  Bruxelles. 

Simonetti,  Riccardo,  Ingegnere  capo  Genio  Civile,  Reggio 
Calabria. 

Simpson,  Rupert,  Managing  Director  of  the  British  Dredging 
Company  Limited,  Delegate  of  the  British  Dredging  Company 
Limited,  E.  C.  Leaden  Hall-House,  101,  London. 

Sindaco,  della  citta  di  Genova,  come  Pvappresentante  Croce  e 
Figari. 

Sinzig,  August  (Frau),  Bauinspektor,  Elsasserstrasse,  58,  Bremen. 

Sioli,  Legnani  (Donna),  via  Borgonuovo,  24,  Milano. 

Smulders,  Henri,  Ingenieur-Constructeur,  Haringliet,  60,  Rotter- 
dam (Hollande). 

Sochor,  E.  B.,  Secretaire  au  Ministere  du  Commerce,  I Kohlmes- 
sergasse,  3,  Vienne. 

Societa  Anonima  Ferrovie  Nord,  Milano. 

Societa  degli  Ingegneri  ed  Architetti,  Galleria  Nazionale, 
Torino. 

Societa  Italiana  Langen  Sc  Wolf,  Fabrica  di  Motori  a gaz  « Otto  », 
via  Manzoni,  7,  Milano. 

Sola  conte  Gian,  Lodovico,  corso  Venezia,  22,  Milano. 

Soldati,  Roberto,  Ingegnere,  via  Ospedale,  24,  Torino. 

Sommariva,  dott.  Bassiano,  Consigliere  d’Appello^  Fondamenta 
della  Ghiesa  (Miracoli),  6066a,  Venezia. 

Soncini,  Gino,  Ingegnere  Municipale  di  Lodi,  Lodi. 

Sormani-Moretti  conte  Luigi,  Senatore  del  Regno,  Pi.  Prefetto, 
Treviso. 

Sossich  ing.  Antonio,  via  Brera,  11,  Milano. 

Spatz,  comm.  Giuseppe,  Proprietario  Llotel  Milan,  via  A.  Man- 
zoni, 29,  Milano. 

Specht,  Karl,  Diplom.-Ingenieur,  Staatsbauassistent,  Landau  a.  Isar. 
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Sprega  nav.  Ill^^  Annibale,  Oiiisigliore  Ingegnori  e Architetti 
llaliaiii,  prosidoiilo  Associaz.  UI(!mU  caldaie  a vaporo,  via  [*auis- 
p(!riia,  M)3,  lloma. 

Staadt,  ((  La  Loiivc  »,  (Iraiid’Place,  5,  Bnixellos. 

Stefanesco,  Nicolas,  Iiigdiiiciii' (ai  (di(d‘,  Direcleur  dii  service  de 
navigation  lliiviale  de  I’Klat  Itoiiinain,  (jalalz. 

Steger,  Fran9ois,-Lonseill(;r  coininiinal  a Anvers,  rue  des  Jliches- 
(llaiiH's,  13,  Anvei's. 

Steineker,  Gabriel,  'r(‘cliniscl)(‘r  KaLli  ini  kgl.  nng.  Acker’hau- 
niinisl(*rinm,  II  Zsiginondiite.za  5 cz.,  Budapest. 

Steineker,  Mathilde  ( Krau),  II  Zsiginondnteza 5 .sz.,  Budapest. 

Steiner,  Leopold,  Beichsrat  und  n.  d.  Landtagsabgeordne- 
ter,  etc.  (dc.,  I lerrengasse,  13,  Wien  f. 

Stettin,  (Sladtvei'waltung). 

Stettner,  Carl  (Frau),  Mid  hausen  i/Elsass. 

Stettner,  Carl,  Kaiserlicher  Baurat,  Oranstaden,  Miilhausen  i/Els. 

Stevart,  Armand,  Ingen ieiir  en  chef  honoraire  des  cherriins  de  fer 
de  I’Etat  Beige,  Professeur  a I’llniversite,  rue  Paradis,  Liege 
(Belgi([ue). 

Stinnes,  Leo  (Fran),  Bergwerkhesitzer,  Mannheim  (villa  Stinnes). 

Stobart,  Henry-John,  Scott,  Managing  Director,  Lighthouse 
Works,  near  Binningham  (England). 

Stober  Rudolf,  Gr.  Regieriingshanmeister,  Hildastrasse,  44, 
Olfenhurg  i/Baden. 

Stoutz,  Henri  (de),  dott.,  Carl  Heinestr.,  10,  Leipzig,  Plagwitz. 

Strade  Ferrate  Meridional!,  Esercizio  Bete  Adriatica,  Direzione 
lavori,  Ancona. 

Straschnov,  Hugo,  hehordl.  autor.  Bauingenieur,  Oheringenieur 
der  Donanreguliriings-Unternehmung,  Garnison  Gasse,  3, 
Wien  IX. 

Sukihico,  Niwa  C.  E.,  Engineer  in  charge.  Custom  Maritime 
Work,  Yokohama. 

Suling,  Eduard,  Baurat,  Bremen  (Freihafen). 

Suardi,  Emanuele,  proprietario  dell’Hotel  Gavour,  piazza  Cavour, 
Milano. 

Sykes,  Robert,  Engineer. 


Taako,  Georg,  Givilingenieur,  am  Wall,  134,  Bremen. 

Tahy  ( von)  Tahvar  imd  Tarkeo,  Dr.  Ministerial-Secretar,  Kdn. 
nng.  Ackerhau-Ministerium,  Budapest. 


139  — 


Tambosi,  Antonio,  IndusLrialc,  Trento. 

Tarlarini  Ing.  Carlo,  corso  Vcrcelli,  135,  Milano. 

Tavernier,  Henri,  tngeniciir  en.  chef  dcs  Pouts  ct  Ghaussees,  rue 
d’Gnghien,  li,  Lyon. 

Tchai  Tchingsoung,  Representant  dn  Gonverncnient  chinois. 
Secretaire  de  la  Legation  Iniperiale  de  Chine,  via  Gaeta,  9,  Roma. 

Tchekhovitch,  Paul,  Ingenienr,  Rirecteur  des  travaux  maritimes 
dll  [)ort  ([’Odessa  et  dn  Danube,  Prolesseur  a I’Ecole  polytechnique, 
Odessa. 

Tchekhvitch,  Sophie  (M'"'"),  Odessa. 

Techel,  Hans,  SchilTbaningenieur,  Neumuhlen  bei/Kiel. 

Terruggia,  Cav.,  Annibale,  Ingegnere,  via  XX  Settembre,  24, 
Milano. 

Teubergen,  Sigismund,  Rechtsanwalt,  Harmoniestrasse,  Rnhrort. 

Thiele  eke  (Fran),  Langegasse,  17,  Breslau. 

Thiolliere,  Antoine,  Eleve  Ing(3nieiir  des  Ponts  et  Ghauss(3es, 
Le  Havre. 

Thoux,  Leonie,  Faubourg  Saint-Jean,  35,  Nancy. 

Thoux,  Gabrielle-Catherine  (M'"*"),  Faubourg  Saint-Jean,  35, 
Nancy. 

Timonoff,  Helene  (de)  Perspective  Zabalkaneni,  9,  Saint- 

P(3tersbourg. 

Tolman,  Bretislao,  D'’  teebn.  Ingenienr  bei  der  Kommission  fiir 
die  Kanalisierung  des  Moldau  iind  Elbellusses  in  Bohmen,  Karoli- 
nenthal,  145,  Prag  (Bohmen). 

Tommasini,  Ugo,  Ingegnere,  piazza  Gapranica,  95,  Roma. 

Tortarolo,  Lorenzo,  Ingegnere  del  Genio  Civile,  Padova. 

Tosco,  Epifanio,  Ingegnere  Genio  Civile,  Bergamo. 

Trompeo  avv.  Eugenio,  Largo  dell’Impresa,  123,  Roma. 

Trabattoni,  Giuseppe,  Ingegnere,  via  Borgonuovo,  10. 

Traut,  Emil  (von),  Ministerialrat,  Kleberstaden,  10,  Strasburg  im 
Elsass. 

Traverso,  Giacomo,  Ingegnere,  viaS.  Nazzaro,  17,  Genova. 

Treniukhinn,  Vladimir,  Ingenienr  des  voies  de  communication. 
Hotel  dn  Nord,  Saint-Petersbourg. 

Truchot,  Hugue-Joseph-Leonce,  Inspecteur  des  Eaux  et  Forets, 
rue  Jeu-de-Paume,  9,  Montpellier  (H(3ranlt). 

Truchot,  Marguerite  (M*''®),  rue  Jeu-de-Paume,  9,  Montpellier 
(Herault). 

Turrini  rag.  Gino,  corso  Magenta,  54,  Milano. 

Tubben,  Cassilde  (Frau),  V Hammacher-strasse,  29,  Ruhrort. 
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Tubben,  Julius,  Kiiiiriiirujn,  V”  llarninaohcrstrasHn,  20,  lluhrort. 
Tuccimei  ill^^  (‘av.  nil'.  Cesare,  Af'chilcito,  via  del  I’Aiiiina,  10, 
Koiiia. 

Tyszka,  Grestaw,  liigeniem*  des  voics  do  coirimimicatiun,  Ptord<. 


Uhlenbroek,  Gysbert,  Diederik,  Jngeiiiem*,  Hloeineiidal,  School- 
laari  (Pays-Has). 

Ulitzsch,  Dr.  Fanny  ( Frau ),  Seliiimannslrasse,  Doiiii. 

Unterberger,  Joseph,  Ass(‘ssor  i)(!iin  kgl.  Slrassen- mid  Flussljan- 
aiiil)l(‘,  Mi'mcheiH'rslrasse,  8/11,  Dosenh('im. 

Uzielli  cav.  Gustavo,  Prulessore  imiversitario,  rapj)i*eseiitante  del 
(Joiiiilo  P)*at(‘S(i  j)or  la  navigaziorie  iiitenia  in  loscana,  via  Santo 
Fgidio,  10,  Firenze. 


Vaes,  Marie,  Louise  (M'"*’),  rue  de  Cornines,  06,  Bruxelles. 

Vaillant,  Alexandre,  Marie  de  Santeuil,  Belegue  de  la  Societe 
de  transports  a L’Union  Normande  J),  Coritlans-Sainte-Honorine 
(Seine-et-Oise). 

Vaillant,  Alexandre  (M"'®),  Conllans-Sainte-IIonorine  (Seine-et- 
Oise). 

Valdes  y Hamaran,  Julio,  Ingeniere  Jefe  de  Caminos,  Canales  y 
Puertos,  Subdirector  de  las  Obras  del  Puerto,  Cristina,  2, 
Barcelona. 

Valente  cav.  Pantaleo,  Ingegnere  Capo  del  Genio  Civile,  Genova. 

Vandenhoute,  Ligue  de  I’lndustrie  du  Batiment  et  des  Travaux 
imblics,  Jette-Saint-Pierre  (Bruxelles). 

Vandenperre,  L^on  Chateau  du  Merlo,  Forest  par  Bruxelles 

Vandenperre,  Violette  Chateau  du  Merlo,  Forest  par  Bru- 
xelles. 

Van  der  Sleyden,  Emile,  Laan  Copes  9,  La  Have. 

Van  Haute,  Gustave,  Ingenieur  principal  des  Pouts  et  Chaussees, 
delegue  du  Gouvernement  beige,  place  du  Casino  20,  Gand 
(Belgique). 

Van  Haute,  Marie  (M'"'"),  place  du  Casino,  20,  Gand. 

Van  Ophem  (M“®),  ((  La  Louve  »,  Grand’Place,  5,  Bruxelles. 

Vassilief,  Nicolas,  Ingenieur  des  Fonts  et  Chaussees,  Kronverksky 
Perspect,  79,  St-Petersbourg. 

Verdinois,  Beatrice  (M*"^),  Palermo. 

Verdinois,  Cesare,  Ingegnere  del  Genio  Civile,  Palermo. 


Vernon-Harcourt,  Alice  lladdori  House,  VVeybrid^e- 

SiiiTcy. 

Vernon-Harcourt,  Mollie  (Miss),  Haddon  House,  Weibndge- 
Surrey. 

Verraert,  Auguste,  lugenicur,  delegue  de  la  Vide  d’Ostende, 
tiO,  me  de  Berlin,  Ostende  (Belgi(iue). 

V^tillart,  Henri,  Ingenieur  en  chef  des  Pouts  et  Ghaiissees,  rue 
Breniontier,  14,  Paris. 

Vicarj,  Mario,  Ingegnere,  corso  Vittoro  Emanuele,  68,  Torino. 

Vidal,  Paul,  Ingenieur  en  chef  des  Ponts  et  Ghaussees,  8,  rue 
J.-J.  Bel,  Bordeaux, 

Villa  cav.  ulf.  Libero  Renato,  capo-sezione  nel  Ministero  delle 
Finanze,  Roma. 

Villa,  Giulio,  ingegnere,  via  Durini,  14,  Milano. 

Vinca,  Antonia,  Ingegnere  piazza  S.  Giulia,  11,  Torino. 

Visconti-Venosta  ing.  Cesare,  via  Boccaccio,  34,  Milano. 

Vitta  cav.  Edoardo,  Ingegnere,  viale  Principessa  Margherita, 
17,  Firenze. 

Volpi  Bassano,  Sandro,  Industriale,  rappresentante  la  ditta 
A.  Volpi  e G., corso  Venezia,  16,  Milano. 

Volpi  Ghirardini  ing.  Giulio,  Rapp.  Gollegio  degli  Ingegneri  ed 
Architetti,  Mantova. 

Vrbka,  Zdenko,  referente  ferroviario  e marittimo  della  Gamera  di 
Gommercio  ed  Industria,  Gamera  di  Gommercio,  Trieste. 


Watson,  Genevieve  (Lady),  Victoria  Street,  47,  London  S.W. 

Wattenberg,  Ernst,  Regierungsbaumeister,  Kaiserstrasse  66, 
Essen. 

Wauters,  Charles,  Ingenieur  civil,  Directeur  du  Departement  des 
Travaux  Publics  de  Tucuman,  Mendoza  558,  Tucuman  (Repu- 
blique  Argentine). 

Weber  (Frau),  Director  der  Hannoverschen  Bank,  Harburg. 

Weber,  Johann,  Eugen,  kgl.  Kommerzienrat,  Sanderring, 
Wiirsburg. 

Weill,  Robert,  Dr.  k.  k.  Gericht  sekretar  im  k.  k.  Handelsmi- 
nisterium,  Wallfischgasse,  8,  Wien  I. 

Weithner,  Carlo,  in  rappresentanza  delle  k.  k.  Oesterreichische 
Staatsbahnen,  Trieste. 

Wendelstadt,  Victor,  BerthastraSse,  13,  Grunewald  b/Berlin. 

Wetering,  Adrienne  (van  de).  La  Have. 
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Wetering,  Hendrine  (van  de),  \/d  Mayo. 

Wetering,  Jeanne  (van  de),  l.a  Mayo. 

Wilfan,  Josef,  k.  k.  ()lj(!rl)aiiral,  dcle^iio  dii  Moii voj'nejiiciji  jriarj 
liiiKMh',  Triosl,  k.  k.  Sool)oh()i'(lo,  Triost. 

Wilhelm  (iM'"''),  (lap. 

Wilhelm,  Ivan,  lrij^a''ni('iir  dcis  I’onls  ol  (lhaiissdos,  (lap  (Fj-aiice). 

Wulle,  Karl,  Kasoiajonstr.  112,  Marl)iir^'  ‘7^-- 

Williams,  Frederic,  admirnslrahMir  (ioJoj^iid  do  la  Societd  (lond- 
ralo  do  toiia"(;  od  do  rcmoi*(piage,  (ieldgiid  de  la  Societe,  rue 
(rAlhenes  K),  i*aris. 


Yarach  Federico,  Tonentedi  vascello,  segrolario  della  sezioue  della 
Lcga  Navale  di  Milano. 


Zanoni,  Gio.  Batta,  liigegnere,  Direttore  genoi*ale  della  Societa 
Veneta  Lagunare,  rappresentante  la  predetta  Societa,  Venezia. 
Zennaro  cav.  Costante,  farmacista,  Mestre  (prov.  di  Venezia). 
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MINUTES 

of  the  General  Meeting 


Minutes  of  the  inaugural  meeting  held  under  the  auspices  of 
Royalty  on  September  25  1905,  in  the  Scala  at  10  a.  m. 

Their  Masjesties  the  King  and  Queen  of  Italy  honoured  us 
by  their  presence  at  the  inaugural  meeting  of  our  Navigation 
Congress.  Their  Majesties  took  their  places  in  the  centre  of  the 
Hall,  attended  by  their  Excellencies  the  President  of  the  Senate  and 
the  President  of  the  Chamber,  by  delegations  from  both  Houses  of 
Parliament,  by  the  Minister  ot  Foreign  Affairs,  and  by  the  Minister 
and  Under-Secretary  of  State  for  Publics  Works. 

Senator  Colombo  and  Senator  Candiani  were  seated  at  the  two 
tables  of  honour  to  the  right  and  left  of  the  space  reserved  for 
the  Court. 

The  following  then  took  their  places  at  these  tables  : Messrs  Al- 
berto Torri  and  Guiseppe  Pvota,  Italian  delegates  to  the  Permanent 
International  Association. 

Mr.  Alphonse  Debeil,  General  President  of  the  Permanent  Inter- 
national Commission  of  Navigation  Congresses. 

Mr.  Holle,  Under-Secretary  of  State  of  Prussian  Public  Works. 
President  of  the  German  Delegation. 

Baron  Quinette  de  Rochemont,  Inspecteur  general  des  Ponts  et 
Ghaussees,  President  of  the  French  delegation. 

Mr.  Charles  Raymond,  brigadier-general  U.  S.  Army,  President 
of  the  United  States  delegation. 

Mr.  de  Timonoff,  representing  the  presidency  of  the  Russian 
delegation. 

Mr.  Anton  Schromm,  President  of  the  Austrian  delegation. 
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i\Ir.  I*h.  W.  V;in  dof  Sl(!yd(;fi,  I'oniKw  iiiirdsUii-  of  Waterslaal , 
Prosid(Md  ()l‘  Uk;  N(^tli(‘rlands  d(d(*^atiori. 

Ml*.  Ik;la  do  (Jonda,  l’r(‘sid(‘iil.  of  lli(‘  1 1 im^^arian  delegation. 

Mr.  Halo  Manganziiii,  Inspeetioir  siipericMir  dii  Genie  Civil,  depart- 
mental l•r(^sid(mt  of  tli(^  Consultative  hoard  of  Piihlie  Works  of 
Italy,  and  President  of  llie  local  te(dinical  (k))ninitt(i(!. 

Mr.  J(*an  Kicotli,  naval  (iaptain,  ditto. 

Mr.  Sev(‘,rinos  Casana,  enginein*  smiator  of  the  Kingdom  ofltaly 
Presideid  oT  tin*  (‘X(M3iitive  committee  of  Section  1. 

Ml*.  Leon  Uomanin  Jaciir,  engineer,  deputy  of  ttie  Kingdom  of 
Italy,  ditto,  ditto. 

Mr.  Ignazio  I ngl(‘se,  J ns|)ecteur  sii|)eri(mr  do  Cenie  civil,  J‘resi- 
deiit  of  th(‘  (‘xiamlivc;  commitlee  of  Seclion  1 1 . 

Mr.  Krancois  Cinliani,  naval  captain  in  the  Italian  navy,  ditto. 

xMr.  Piero  Piola  Daverio,  engineer,  Jh*esidenl  of  ttie  Kx(iciitive 
("ommission. 


The  following  were  also  seated  at  ttiese  tables  ; The  Mayor 
and  Sheriffs  of  the  city  of  Milan. 

Mr.  Sanjiistdi  Tenlada,  General  Secretary  of  ttie  Congress. 

Mr.  Al(‘xis  J)nfonrny,  Ingenienr  on  ctief  des  pouts  et  chanssees. 
General  Secretary  of  ttie  Permanent  Internationat  Association. 

Dr.  Leo.  Sympher,  former  Generat  Secretary  of  ttie  Diisseldorf 
Congress. 

Mr.  Georges  de  Joty,  Ingenienr  (tes  ponts  et  chanssees. 

Major  J.  J.  Sanford,  U.  S.  Army. 

Prince  Sanetoron  Itctiyo,  fregate  captain,  Japan. 

Mr.  Richard  Knhn  K.  K. 

Mr.  U.  Wartmann,  engineer,  Nethertands. 

The  officiat  delegates  of  foreign  countries  and  alt  the  detegates  of 
corporate  bodies  were  ptaced  at  a stand  at  the  end  of  the  hatt. 

The  Senators  and  Deputies  of  the  Italian  Parliament  were  on  the 
floor  of  the  Hall  next  to  the  stage. 

Alt  the  members  of  the  Congress  occupied  the  floor  of  the  Hall 
and  the  boxes  which  had  been  placed  at  the  disposal  of  the  Execu- 
tive Committee  by  their  owners  so  that  many  of  the  lady  members 
of  the  Congress  were  thus  able  to  take  their  seats  in  these  boxes. 
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'I'hc  following  speeches  w(n*(‘  made,  with  the  permission  of 
II.  M.  lh(‘  King,  ir>  aecoi'dance  witti  a programme  drawn  up 
beforehand  in  e.onjnnedion  with  the  [Permanent  Iriternational  Com- 
mission. 

'fhe  Mayor  of  Milan  made  Ihe  following  addi'ess  ; 


Sire  ! Regina  1 Signori ! 


Interprete  della  citta  di  Milano,  ho  I’onore  di  ringraziare  le 
Maesta  del  Re  e della  Regina  per  la  Loro  augusta  presenza  ; la 
quale  in  questi  giorni  conferma  ancora  una  volta,  che  I’auspicio 
di  Savoia  non  manca  mai  alia  grande  famiglia  italiana,  ognora 
che  si  tratti  di  benedira  agli  slanci  del  suo  cuore  o alia  fortuna 
de’  suoi  intraprendimenti. 

E Tespressione  dell’animo  mio  grato  si  rivolge  pure  agli  in- 
signi  rappresentanti  del  Governo  e del  Parlamento,  nonche  alle 
Autorita  ed  agli  uomini  preclari,  che  hanno  voluto  associarsi  alle 
onoranze,  colle  quali  Milano  saluta  oggi  orgogiiosa  il  X.  Gon- 
gresso  Internazionale  di  Navigazione  ; si  rivolge  specialmente 
con  un  cordiale  benvenuto  a tutti  gli  illustri  congressisti  stranieri 
e nazionali,  la  cui  partecipazione  a questo  solenne  ritrovo 
segnera  un  avvenimento  memorabile  negli  annali  della  scienza 
e della  storia  lombarda. 

La  causa  a cui  convergono  i vostri  intendimenti,  o Signori, 
non  potrebbe  essere  ne  piu  interessante,  ne  piu  degna  di  racco- 
mandarsi  all’attenzione  degli  studiosi. 

Nell’ora  in  cui  assistiamo  attoniti  alia  fantastica  trasforma- 
zione  recata  dalle  celeri  conquiste  del  progresso  al  vivere  civile 
nelle  piu  varie  sue  manifestazioni  ed  in  tutti  gli  Stati,  nell’ora 
in  cui  parrebbe  ovunque  assicurata  la  prevalente  balia  delle 
grandi  imprese  o di  troppo  esclusivi  interessi,  voi  mi  rate  in  par- 
ticular modo  a rendervi  sagaci  cooperatori  d’un  importantissimo 
fenomeno  di  ricorrenza  storica,  che  ad  altri  analoghi  si  collega, 
e prelude  all’avvento  d’una  novella  era  economica,  provvida- 
mente  informata  a criteri  intensivi  ed  a piu  armoniche  finalita. 

Ecco  infatti,  pur  imperando  il  lavoro  accentrato  nei  vasti 
opifici,  rinascere  la  speranza  d’un  parziale  salutare  ritorno 
all’industria  casalinga,  grazie  al  concorzo  di  nuovi  ingegnosi 
strumenti,  assistiti  da  energia  mirabilmente  distribuita,  volti  ad 
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emancipare  e ceniuplicare  I’opera  individuale  del  lavoratore  e 
ad  iiilegrarne  la  riativa  maestria. 

Ecco  risorgere,  propizio  scudo  ai  pericoli  d’un  antagonismo, 
in  apparenza  irriducihile,  fra  capitale  e lavoro,  le  vetuste  corpo- 
razioni  di  arti  e mestieri  nella  forma  piu  libera  ed  evoluta  delle 
associazioni  di  previdenza,  delle  cooperative,  delle  professional! 
ed  altre  simili,  intese  a comporre  dissidi  o a tutelare  legittime 
particolari  ragioni. 

Ecco  rivivere  da  una  parte,  accanto  ai  rapid!  ma  troppo 
pesanti  e uniform!  convogli  ferroviari  dei  di  nostri,  i piu  agili 
trasporti  delle  antecedent!  eta,  temprati  alia  virtu  dell’alato  auto- 
mobilismo  ; ed  ecco  dall’altra,  per  impulse  di  quest!  congress!, 
vicino  alia  poderosa  navigazione  degli  oceani,  che  volete  perfe- 
zionata  nei  metodi  tecnici  e negli  obbiettivi  commercial!  e poli- 
tic!, rifiorire,  sulle  orme  gloriose  dell’antico,  la  navigazione 
interna,  quale  correttivo  agli  effetti  d’una  pubblica  economia 
troppo  estensiva  e privilegiata,  quale  mezzo  di  redenzione  a terre 
e ad  ordini  di  cittadini  finora  privi  di  un  tanto  beneficio. 

Cosi,  o Signori,  merce  vostra,  Milano  per  nuove  arterie  pro- 
tendera  I’alacre  fervore  della  sua  vita  verso  i fiumi  e fino  ai 
porti  di  Venezia  e di  Ravenna  ; cosi,  merce  vostra,  e merce  le 
promesse  vittorie  della  scienza  e dell’arte,  si  chiederanno 
dovunque  alle  acque  dei  mari  e dei  continent  nuovi  preziosi 
sussidi  per  lo  sviluppo  dei  commerci  e delle  relazioni  proficue. 
E il  favorito  incremento  delle  ricchezze,  la  favorita  loro  diffu- 
sione  saranno  valido  fattore  di  benessere  generale,  pegno  di 
Concordia  fra  le  region!  di  uno  stesso  Stato,  stimolo  gagliardo 
all’elevazione  delle  class!  piu  umili  ; le  quali  non  da  utopistici 
miraggi  o da  sterili  lotte,  ma  dall’agevolata  produzione  e dalle 
piu  frequent!  richieste  di  lavoro  hanno  a sperare  vera  salute. 
E i popoli  tutti,  educati  alia  scuola  delle  opere  feconde,  anzich^ 
i vani  e cruenti  allori  della  guerra  aspetteranno  dalla  sapienza 
dei  reggitori  un  congruo  presidio  pel  compimento  dei  loro 
destini  e pel  trionfo  dei  rispettivi  e reciproci  intent!  d’umana 
cooperazione. 

Cosi,  o Signori,  I’iniziativa  vostra  geniale  si  risente  della 
legge  di  progresso,  che  regge  tutti  i fenomeni  della  natura,  onde 
accade  che  i misteriosi  disegni  del  futuro  si  foggino  in  parte 
alia  stregua  e alia  luce  del  passato  ; e nella  vostra  iniziativa  si 
elaborano  i germi  d’un  mondo,  che  si  fa  migliore,  si  abbellisce  e 
si  rinnova. 
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Eppero  in  nome  di  Milano  operosa  e ben  consapevole  del- 
I’onore  che  in  questo  giorno  le  tocca,  auguro  ai  vostri  lavori  un 
successo  degno  del  comuni  ideali,  della  somma  competenza  che 
vi  distingue,  delle  nazioni  gloriose  che  rappresentate,  e dell’alta 
simpatia,  che,  con  tutta  Italia,  oggi  vi  attestano  gli  amati  nostri 
Sovrani. 

Mr.  Del)eil,  president  of  the  International  Association,  then 
spoke  : 


Majeste,  Gracieuse  Heine, 

Excellences, 

Mesdames,  Messieurs, 

L’Association  Internationale  Permanente  des  Gongres  de  Na- 
vigation, au  nom  de  laquelle  j’ai  I’honneur  de  prendre  la  parole 
en  cette  memorable  reunion,  a comme  premier  devoir  a rem- 
plir,  celui  de  payer  un  tribut  d’hommage  respectueux,  de  grati- 
tude et  de  reconnaissance  a Sa  Majeste  le  Roi  d’ltalie,  qui  a 
daigne  honorer  de  sa  presence  cette  solennite  et  attester  ainsi 
le  haut  interet  qu’Elle  porte  a notre  Association,  a ses  travaux 
et  aux  questions  si  vitales  qui  touchent  a la  navigation. 

Elle  presente  aussi  ses  plus  respectueux  hommages  a la  Gra- 
cieuse Souveraine  qui  vient  rehausser  de  sa  presence  cette 
auguste  ceremonie  et  lui  donner  un  caractere  plus  solennel 
encore. 

L’ltalie  est  un  pays  de  navigateurs  par  excellence,  c’est  la 
patrie  des  Marco  Polo,  des  Colombo,  des  Amerigo  Vespucci,  des 
Leonardo  da  Vinci  ; elle  possede,  relativement  a la  superficie  de 
son  territoire,  une  etendue  de  cotes  presque  illimitee,  des  rades, 
des  lacs,  des  fleuves  superbes  et  des  ports  maritimes,  qui  occu- 
pent  une  situation  de  tout  premier  ordre  dans  le  trafic  mondial. 

A toutes  les  epoques  de  son  histoire  c’est  a la  navigation  que 
ritalie  a du  une  large  part  de  sa  puissance  et  de  sa  gloire. 

L’ltalie,  aujourd’hui  si  prospere,  que  nous  voyons  marcher  a 
pas  de  geant  dans  la  voie  de  tous  les  progres,  ne  peut  manquer 
de  voir  sa  prosperity  et  sa  richesse  s’accroitre  rapidement  en- 
core sous  I’egide  et  sous  Timpulsion  d’un  souverain  qui  a une  si 
haute  comprehension  des  choses  de  la  mer  et  des  tresors 


que  la  navigation  (iisi)ense  toujonrs  genereusernent  et  avec  une 
in6puisaljle  largesse. 

Notre  Association  fait  les  voeux  les  plus  sinceres  et  les  plus 
conir)lets  pour  fa  prosr)6rite  de  ritalie  et  pour  la  gloire  d’un 
regne  qui  s’annorice  sous  d’aussi  brillants  auspices. 

Elle  i)rend  part  a tous  les  succes  et  a tous  les  progres  de 
ritalie,  elle  ressent  profondeirient  tous  les  evenements  qui  re- 
jouissent  ou  affligent  ce  grand  pays. 

Aussi  tient-elle  a declarer  en  cette  circonstance  combien,  et 
jusqu’au  fond  du  cceur,  elle  a compati  au  cataclysme  qui  vient 
de  ravager  une  partie  du  royaume  et  de  plonger  dans  le  deuil  un 
grand  nombre  de  families. 

Elle  admire  le  caractere  genereux  et  chevaleresque  de  sa 
Majeste  le  Roi,  qui  s’est  manifesto  avec  une  spontaneite  si  tou- 
chante  en  favour  des  malheureuses  victimes,  et  par  une  sollici- 
tude  si  fraternelle  et  si  soutenue,  malgre  la  situation  perilleuse 
inherente  a de  pareils  evenements. 

Voulant  attestor  ses  sympathies  par  des  faits  et  bien  etablir 
que  les  tremblements  de  terre  de  la  Calabre  ont  eu  un  retentis- 
sement  international,  la  Commission  permanente,  a I’unanimite 
de  ses  suffrages,  a decide  de  participer  au  soulagement  des  mal- 
heureuses victimes. 

L’Association  remercie  son  Altesse  Royale  le  due  de  Genes 
d’avoir  bien  voulu  accepter  la  premiere  Presidence  d’honneur  du 
X*  Gongres,  et  lui  accorder  son  haut  appui. 

Elle  remercie  enfin  leurs  Excellences  Messieurs  les  Ministres 
des  Affaires  Etrangeres  et  des  Travaux  publics  d’avoir  mis  leur 
influence  et  leur  autorite  si  considerables  au  service  du  X* 
Congres. 

T.«a  Commission  d’organisation  locale  de  Milan,  qui  dans 
quelques  instants  va,  aux  termes  des  statuts  de  I’Association, 
presider  et  diriger  cette  session  a droit  aussi  a nos  remerciments 
et  a tous  nos  eloges.  Elle  a admirablement  prepare  les  assises 
du  Congres  ; elle  y a apporte  im  zele  des  plus  louables,  tout  son 
devouement,  tout  son  amour-propre  national  ; elle  a fourni  un 
travail  considerable,  cree  une  organisation  qui  pourra  servir  de 
modMe  dans  I’avenir. 

MM.  les  Presidents  generaux  Senateurs  Colombo  et  Gandiani, 
MM.  les  Presidents  Maganzini  et  Piola  Daverio,  M.  le  Secretaire 
General  San  just  di  Teulada  et  leurs  collaborateurs  si  devoues. 
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si  intelligents  et  si  actifs,  meritent  d’avoir  leurs  noms  inscrits 
dans  les  annales  de  notre  Association. 

Grace  au  concours  si  precieux,  aiiquel  je  viens  de  rendre 
honimage,  grace  a la  Commission  Internationale  permanente 
des  Gongres  et  .aux  chefs  de  delegations  des  Gouvernements, 
qui,  toujours  avec  le  plus  grand  empressement,  nous  ont  en 
toiites  circonstances  apporte  leur  concours  entier  confraternel  et 
devoue,  grace  au  Secretaire  General  de  notre  Association,  M. 
ringenieur  en  chef  Directeur  Dufourny,  a sa  valeur,  a son 
devoiiement  et  a son  travail,  grace  enfin  a la  Concorde,  a I’en- 
tente  parfaite  cjui  ont  regne  sans  partage  au  sein  de  I’Associa- 
tion,  grace  au  concours  et  a la  voionte  de  vous  tous  qui 
representez  ici  quarante  nations  reparties  sur  tous  les  points  du 
globe,  nous  avons  fonde,  j’ose  I’esperer  et  le  dire,  une  oeuvre 
aussi  imperissable  que  I’airain. 

Notre  Association  est  Tune  des  oeuvres  Internationales  les  plus 
anciennes  et  sans  doute  Tune  des  plus  puissantes  qui  soit  au 
monde.  Elle  est  forte  aujourd’hui  de  I’appui  moral  et  pecuniaire 
de  trente  Gouvernements,  de  deux  cents  collectivites  et  de  pres 
de  quinze  cents  membres.  II  ne  depend  que  de  vous,  Messieurs, 
de  voir  notre  Association  doubler  de  puissance,  dans  le  cours 
de  cette  annee  encore,  en  lui  apportant  le  concours  des  grandes 
cites  maritirnes,  des  Chambres  de  commerce  et  des  societes  de 
navigation  si  puissantes  et  si  nombreuses  par  toute  la  terre.  Les 
pouvoirs  publics  ont  agi,  c’est  I’initiative  privee  qui  doit  com- 
pleter notre  oeuvre. 

Cette  oeuvre  est'  toute  de  paix  et  de  travail.  G’est  I’avoir  tech- 
nique et  scientifique  de  toutes  les  nations  de  la  terre  mis  en 
commun  pour  donner  a la  navigation  son  plus  grand  essor  et 
pour  contribuer  le  plus  largement  possible  au  profit  de 
Thumanite. 

Nous  sommes  tous  ici  des  hommes  de  paix  et  des  travailleurs 
dont  le  seul  souci,  le  seul  but  et  la  seule  raison  d’etre  est  de 
construire,  d’edifier,  de  creer  des  voies  de  communication,  des 
relations  nouvelles,  de  rapprocher,  d’unir  les  peoples,  de  sup- 
primer  les  distances,  de  permettre  aux  hommes  de  se  connaitre, 
de  s’apprecier,  de  s’entr’aider  et  d’echanger  leurs  idees  et  leurs 
produits  pour  accroitre  le  bien-etre  general. 

Notre  (Euvre  internationale  a realise  deja  des  resultats  consi- 
derables et  nous  les  avons  fait  connaitre  en  publiant  le  Catalo- 
gue de  nos  travaux. 
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Ge  sera  r^iernelle  gloire  des  ing^nieurs  et  des  navigateurs 
d’avoir  cr6e  cette  institution  mondiale,  d’avoir  donn6  Texemple, 
I’impulsion,  et  d’avoir  trace  la  voie  a suivre  d^sormais  dans 
toutes  les  s[)heres  de  l’activit6  humaine. 

Ge  sera  I’honneur  de  I’ltalie,  de  son  Auguste  Souverain,  de 
son  Gouvernement  6clair6,  et  de  tons  les  hommes  d’elite  qui  ont 
coop6re  a la  reunion  du  X®  Gongres  d’avoir  tenu  tous  les  pre- 
mieres assises  de  notre  Association  Internationale. 

G’est  d’ltalie  que,  depuis  le  commencement  de  notre  ere,  Ton 
a vu  partir  la  lumiere,  la  civilisation  et  les  progres  de  la  naviga- 
tion ; c’est  d’ltalie  aujourd’hui  encore,  et  c’est  justice,  que  vont 
partir  bientot  et  se  repandre  dans  le  monde  les  resultats  des 
travaux  du  X®  Gongres  de  Navigation. 

Aussi,  Messieurs,  je  confonds  en  ce  moment  dans  mon  esprit 
ritalie  et  notre  oeuvre  Internationale,  I’ltalie  qui  va  servir  de 
marraine  a celle-ci  et  lui  donner,  dans  cette  superbe  ville  de 
Milan,  un  bapteme  non  moins  pompeux  que  solennel. 

J’ai  dit. 

Senator  Goloml)o,  General  President  of  the  Milan  Congress,  then 
rose  and  spoke  as  follows  : 

Maesta,  Graziosa  Regina, 

Signori  e Signore, 

L’Associazione  internazionale  permanente  dei  Gongressi  di 
Navigazione  risiedente  a Bruxelles,  che  fu  costituita  nell’ultimo 
Gongresso  tenuto  a Diisseldorf  nel  1902  collo  scopo  di  promuo- 
vere  questi  periodici  convegni  dell’Associazione  e dare  I’indirizzo 
piu  opportune  alia  loro  produzione  scientifica,  ha  accettato 
I’offerta  del  governo  italiano  che  il  X.  Gongresso  fosse  riunito 
quest’anno  a Milano.  E poiche  il  Governo  ha  voluto  affidare 
airOnorevole  Senatore  Gonte  Gandiani  di  Oliva  e a me  I’incarico 
di  presiedere  la  Gommissione  di  organizzazione  del  Gongresso, 
cosi  e anche  a nome  suo  e in  rappresentanza  della  Gommissione 
d’organizzazione  che  io  ho  oggi  I’onore  di  parlare  in  questa 
adunanza,  colla  quale  il  Gongresso  inizia  la  serie  delle  sue 
sedute. 

Voi  vi  siete  degnato,  o Sire,  di  accogliere  benevolmente  la 
nostra  preghiera  di  solennizzare  colla  vostra  augusta  presenza 
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la  prima  riunione  di  tanti  eminent!  cultori  della  scienza  c 
dell’arte  dell’ingegneria,  i quali  si  son  dato  qui  convegno  da  tutte 
le  parti  del  mondo  per  risolvere  problem!  che  interessano  le  pin 
fecondo  sorgenti  della  prosperity  delle  nazioni.  Essi  andranno 
superb!  che  Voi  inauguriate  i loro  lavori. 

Appena  reduce  da  quella  forte  Calabria  che  un’immane  scia- 
gura  ha  gettato  nella  desolazione  e nel  lutto,  dove  i nostri 
fratelli,  vittime  a migliaia  delle  cieche  e sorde  forze  della  natura, 
si  sono  affollati  dietro  ai  vostri  pass!  benedicendo  al  vostro 
nome,  Voi  non  avete  voluto  mancare  a questo  convegno  scienti- 
fico,  pronto  come  siete  stato  sempre,  a vivere  la  vita  del  popolo 
vostro,  nel  dolore  come  nella  gioia,  nella  sventura  come  nella 
fortuna,  nelle  manifestazioni  dell’arte  come  in  quelle  della 
scienza.  Noi  ve  ne  siamo,  o Sire,  profondamente  grati,  lieti  di 
potere  presentare  in  questa  solenne  occasione  il  nostro  riverente 
omaggio  a Voi  e alia  Vostra  augusta  Consorte,  ispiratrice  e 
collaboratrice  gentile  di  ogni  nobile  iniziativa. 

A Voi,  Sire,  che  seguite  con  cosi  vivo  interesse  tutti  i pro- 
gress! scientific!  e sapete  apprezzare  la  grandezza  dei  benefici 
che  essi  apportano  all’umanita,  non  poteva  sfuggire  I’importanza 
dell’odierno  convegno,  tanto  nell’interesse  generate  dell’industria 
dei  trasporti  di  tutto  il  mondo,  quanto  e in  ispecial  modo  in 
quello  della  prosperity  avvenire  del  nostro  paese. 

E per  questo  che  gli  spirit!  si  sono  sempre  piu  impressionati 
dai  risultati  dei  Congress!  che  del  1885  in  poi  si  sono  succeduti 
prima  a Bruxelles,  poi  a Vienne,  a Francoforte,  a Manchester,  a 
Parigi,  all’Aja,  poi  ancora  a Bruxelles  e a Parigi  e infine  a 
Diisseldorf  : congress!  limitati  dapprima  alle  sole  question!  inte- 
ressanti  la  navigazione  interna,  poi  estesi  anche  alia  navigazione 
marittima.  La  molteplicity  dei  problem!  che  vennero  mano  mano 
sorgendo  in  ambo  gli  ordini  di  question!,  la  fortuna  colla  quale 
vennero  mano  mano  risolti  e la  grandiosity  dei  risultati  ottenuti 
hanno  ben  presto  additato  I’opportunity  di  dare  un  assetto  e un 
ordinamento  definitivo  all’istituto  dei  Congress!  di  navigazione  e 
di  imprimere  loro  un  forte  carattere  internazionale  col  contributo 
materiale  e morale  dei  Govern!  e delle  associazioni  scientifiche. 
La  compartecipazione  di  trentasei  Stati  di  Europa,  d’Asia  e d’A- 
merica,  egualmente  interessati  al  successo  delPAssociazione,  e il 
concorso  di  congressisti  che  oggi  si  affolano  in  quest’aula,  sono 
la  prova  piu  evidente  dell’importanza  che  oggi  si  attribuisce  nel 
mondo  scientifico  e tecnico  a quest!  periodic!  ritrovi  ; e Milano, 


la  cui  fortunaia  posizione  nella  valle  del  Po,  come  punto 
d’iiicrocio  delle  grand!  vie  di  comunicazione  fra  I’Europa  occi- 
deniale  e centrale  e il  Medlterraneo,  ha  contribuito  a designare 
come  sede  del  X.  Congresso,  e ben  lieta  e orgogliosa  di  poterlo 
osi)iiare. 

Collo  svilupiJO  enorme  che  la  marina  mercantile  e militare 
ha  preso  in  tutti  i paesi  che  irovansi  a contatto  col  mare,  le 
(ILiestioni  che  si  riferiscono  alia  navigazione  rnarittima,  che  e 
ima  delle  due  Sezioni  nelle  quali  si  suddivide  il  Congresso, 
vanno  assumendo  un’importanza  sempre  piu  grande  e 
multiforme.  Ben  lo  sa  I’ltalia,  le  cui  terre  si  protendono  per  cosi 
lunga  tratta  frammezzo  a due  mari.Le  difese  dei  porti,  la  facilita 
degli  approdi,  I’installazione  dei  fari,  i congegni  pel  carico  e 
scarico  delle  merci,  le  comunicazioni  ferroviarie  fra  I’interno  e 
il  mare,  i sistemi  di  costruzione  delle  navi,  i loro  meccanismi 
motor!,  il  loro  addobbo,  i loro  mezzi  di  rifornimento,  costitui- 
scono  altrettante  question!  che  interessano  soirimamente  le 
nostre  Industrie  marinare,  come  quelle  di  tutto  il  mondo.  E qui 
che  nelle  discussion!  fra  i piu  competent!,  e nelle  deliberazioni 
cui  daranno  luogo,  i commercianti,  i navigator!  e gli  ingegneri 
navali  attingeranno  preziosi  insegnamenti. 

Benche  Tltalia  colle  potent!  flotte  di  Venezia,  di  Genova  e 
di  Pisa  sia  stata  in  altri  tempi  dominatrice  e maestra  sui  mari, 
pure  deve  ora  ispirarsi  ai  procedimenti  seguiti  dalle  nazioni  che 
I’hanno  superata  nel  dominio  del  mare,  alio  scopo  di  riconqui- 
stare  I’antica  floridezza  delle  sue  flotte  e dei  suoi  commerci. 
Ora  quest!  periodic!  ritrovi  servono  appunto  a far  diventare 
patrimonio  comune  di  tutte  le  nazioni  I’esperienza  di  ognuna  ; 
i metodi  riconosciuti  imperfetti  sono  definitivamente  scartati, 
quelli  riconosciuti  migliori  ricevono  la  loro  definitiva  sanzione. 
La  scienza  fortunatamente  non  ammette  frontiere,  non  conosce 
rivalita  ne  gelosie  di  nazionalita  e di  razze. 

Altrettanto  important!  appaiono  le  question!  connesse  coll’altra 
Sezione  della  navigazione  interna,  piu  important!  anzi  perche 
si  tratta  di  un  campo  sul  quale  solo  da  non  lungo  tempo  si  e 
rivolta  la  pubblica  attenzione.  Lo  sviluppo  incredibilmente 
rapido  che  hanno  preso  le  ferrovie  in  poco  piu  di  mezzo  secolo 
hanno  fatto  relegare  per  qualche  tempo  in  seconda  linea  la 
questione  delle  comunicazioni  per  acqua  nell’interno  dei 
continent!.  Ma  Taumento  degli  scambi  e il  costo  elevato  dei 
trasporti  per  terra  delle  merci  piu  voluminose  e di  minor  valore 
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hanno  riiiiesso  in  onore  le  umili  vie  dei  fiuini  e dei  canali,  prima 
eclissate  dalla  propotente  vaporiera. 

In  Italia  la  navigazione  interna  ha  avuto,  e vero,  i suoi  piu 
grandi  trionfi,  quando  nel  resto  del  mondo  era  negletta  o affatto 
sconosciuta.  I nostri  antichi  navigli  lombardi,  quei  canali 
sapientemente  costrutti  per  collegare  il  Ticino  e I’Adda  a Milano 
e alia  grande  arteria  del  Po,  rimangono  ancora  come  monumenti 
imperituri  della  scienza  idraulica  italiana,  che  brillo  come  faro 
quando  altrove  si  vagava  ancora  nell’oscurita  ; e voi,  Signori 
Gongressisti,  avrete  fra  qualche  giorno  Toccasione  di  constatarlo, 
ammirando  nella  gita  a Paderno  i celebri  sostegni  che  il  genio 
di  Leonardo  ideo  cinque  secoli  or  sono.  Ma  nei  tempi  moderni 
altre  nazioni  ci  hanno  sorpassato  coll’apertura  di  nuove  e 
numerose  vie  destinate  a offrire  alle  merci  povere  e voluminose 
un  mezzo  di  trasporto  piu  economico  della  ferrovia.  L’Olanda 
colla  sua  lotta  ostinata  contro  le  invasion!  del  mare  et  la  sua  rete 
meravigliosa  di  canali  ; la  Germania  che  spinge  le  sue  imbarca- 
zioni  da  commercio  sempre  piu  avanti  sul  Reno,  prima  a Mann- 
heim, poi  a Strasburgo,  poi  a Basilea,  facendo  concorrenza 
sul  Lago  di  Lucerna  ai  cereal!  provenienti  dal  nostro  porto  di 
Genova  ; la  Francia  che  attende  senza  posa  a rendere  navigabili 
i suoi  grandi  fiumi  e che  estende  colla  navigazione  sul  Rodano 
il  raggio  d’azione  del  porto  di  Marsiglia  ; PAustria  che  perfeziona 
sempre  piu  la  grande  arteria  commerciale  del  Danubio  ; il  Belgio 
che  sta  creando  a Bruxelles  una  stazione  marittima  aperta  alle 
grosse  navi  da  carico,  quasi  una  succursale  al  suo  grande  porto 
di  Anversa  ; altre  nazioni  presso  le  quali  la  navigazione  interna 
sta  pure  facendo  sorprendenti  progress!,  ci  vanno  continuamente 
additando  la  via  per  trarre  maggior  partito  dalle  nostre  arterie 
fluviali  e sopratutto  del  Po  e dei  suoi  affluent!  nella  grande  ed 
ubertosa  valle  che  racchiude  il  settentrione  dTtalia.  Quest! 
insegnamenti  che  ci  vengono  dai  paesi  rappresentanti  aH’odierno 
Congresso,  i risultati  delle  proposte  e delle  discussion!  che  si 
svolgeranno  durante  le  sedute  per  opera  degli  uomini  pin 
competent!  nell’arte  dell’ingegneria,  non  devono  essere  perduti 
per  noi.  Gia  la  spinta  a quest!  studii  e stata  data  in  Italia  da 
statist!  e da  ingegneri  eminent!.  Voi  vedrete  esposti  nelle  sale 
del  Congresso  i progretti  per  rendere  Roma  un  porto  di  mare  ; 
voi  vi  troverete  una  serie  di  mirabili  sudii  sul  Po  e dei  progetti 
completi  per  allaciare  con  una  via  d’acqua  ininterrotta  Venezia 
a Milano.  Questo  allacciamento  e sempre  stato  I’obbiettivo 


(Jesideraio,  il  purito  di  niira  di  quasi  un  secolo  di  ricerche  e di 
teiitaiivi.  J/impresa  di  rimontare  il  Po  e stata  piu  volte  tentata 
e abbandonata,  ma  ora  grazie  agli  studii  e alle  iniziative 
recenti,  il  grande  problerria  puo  dirsi  alia  vigilia  di  essere 
risolto,  solo  che  alia  sapiente  preparazione  degli  studii  statistic! 
e tecnici  faccia  imrnediato  seguito  la  feconda  azione  del  capitale, 
e il  Governo  del  paese  si  convinca  che  si  tratta  di  un  grande 
interesse  nazionale  pel  quale  e richiesto  il  suo  piu  largo  e piu 
sollecito  intervento. 

Voi  vedete  adunque,  o Sire,  quale  somma  di  interessi  scien- 
tifici  e commerciali,  quali  vasti  problemi,  quante  ardenti  e legit- 
time aspettative  racchiudano  nel  loro  seno  le  discussion!  di 
questo  Congresso  che  Voi  state  per  inaugurare, 

Ma  lo  spirito  scientifico  e incontentabile  a va  senza  posa  alia 
ricerca  di  nuovi  e sempre  piu  estesi  e piu  lontani  orizzonti. 
Altri  arditissimi  problemi  saranno  probabilmente  toccati,  se  non 
risolti,  nel  presente  Congresso  ; problemi  che  fanno  intravedere 
come  non  affatto  impossibile  un  avvenire  ben  lusinghiero  pel 
nostro  paese.  L’ltalia  e separata  in  tntta  la  sua  lunghezza  da 
un’alta  barriera,  la  catena  debli  Appennini,  che  ostacola  le 
comunicazioni  fra  i porti  del  Mediterraneo  e quelli  del  mare 
Adriatico.  Una  barriera  ancora  piu  alta,  quella  delle  Alpi,  ci 
divide  dal  resto  deU’Europa.  Le  strade  ferrate  hanno  faticosa- 
mente  superato  quest’ostacolo  formidabile,  al  Cenisio  dapprima, 
poi  al  Brennero,  alia  Pontebba  e al  Gottardo,  ed  ora  lo 
valicheranno  al  Sempione,  ma  Fostacolo  h troppo  elevato  perch^ 
i nostri  maggiori  porti  settentrionali,  Genova  e Venezia,  possano 
lottare  con  vantaggio  coi  porti  dei  mari  del  Nord,  le  cui  vie  di 
penetrazione  sono  rese  piu  facili  ed  economiche  utilizzando  le 
arterie  fluviali.  Fu  gia  un’antica  idea  I’allaciamento  di  Genova 
e di  Venezia  con  un  canale  attraversante  I’Appennino  ; nessuno 
rha  raccolta  sinora,  benche  molti  la  coltivino  ancora  nel  segreto 
della  loro  mente.  Ma  sarebbe  egli  possibile  di  attraversare  con 
un  canale  le  Alpi  e portare  le  provenienze  dei  paesi  mediterranei 
e dell’oriente  sui  mercati  dell’Europa  centrale  a condizioni  pari 
a quelle  alle  quali  vi  penetrano  le  provenienze  dai  porti  del 
Nord  ? Per  quanto  audace,  questa  possibility  fu  pure  oggetto  di 
discussione,  e voi  ne  udrete  probabilmente  I’eco  nelle  prossime 
sedute  del  Congresso. 

Non  si  tratta  di  sogni  di  menti  inferme,  n^  di  vane  e insen- 
sate fantasie.  Tali  apparvero  una  volta  la  navigazione  a vapore, 


ie  gallerie  ferroviarie  correnti  per  decine  di  chilometri  nelle 
viscere  delle  montagne,  il  traforo  dell’istmo  di  Suez  ; eppure 
questi,  che  erano  reputati  sogni,  son  diventati  realta.  Non  si  e 
potuto  ancora  segnare  un  limite  alle  audacie  della  Scienza  e 
deirattivita  umana ; e sarebbe  assai  malavvisato  colui  che 
pretendesse  di  negare  senza  conoscerli  i segreti  nascoti  nelle 
pieghe  dell’avvenire.  Ma  se  Tattraversamento  delle  Alpi  con  un 
canale  non  apparisse  ne  impossibile  ne  indefinitamente  lontano, 
non  e egli  vero  che  I’ltalia,  gettata,  come  e,  sul  Mediterraneo  a 
guisa  di  una  grande  banchina  rivolta  verso  I’Oriente,  potrebbe 
diventare  davvero  la  gran  via  Internazionale  fra  I’Oriente  e il 
cuore  dell’Europa,  e che  i nostri  porti  dell’Adriatico  e del 
Mediterraneo  diventerebbero  i porti  di  approvvigionamento  di 
un  vasto  hinterland  al  di  la  delle  Alpi  ? 

Non  respingiamo  da  noi,  pel  timore  di  illuderci,  queste 
seducenti  visioni.  La  scienza  ha  anch’essa  la  sua  poesia  ; e 
I’immaginazione  ha  nel  segreto  e misterioso  processo  col  quale 
si  svolgono  nella  mente  dello  scienziato  ie  piu  geniali  invenzioni, 
una  parte  assai  maggiore  di  quella  che  volgarmente  si  crede. 
Manteniamo  adunque  intera  la  nostra  fiducia  nel  potere  della 
scienza  e accompagniamo  colla  nostra  simpatia  e coi  nostri  voti 
questi  uomini  valorosi,  i quali  senza  preoccuparsi  di  interessi 
materiali  e ispirandosi  soltanto  al  piu  puro  amore  del  progresso 
sono  qui  convenuti  per  far  procedere  Tumanita  sempre  piu 
avanti  verso  i loro  alti  ideal! . 

E bene  auguriamo  ai  loro  lavori  al  grido  che  tutti  ci  unisce  : 
Viva  il  Re. 

His  Excellency,  Mr.  Ferrari,  Minister  of  the  Public  Works  then 
expressed  himself  in  the  following  terms  : 


Sire, 

Graziosa  Regina, 

Signore  e Signori, 

Sono  trascorsi  appena  nove  lustri  da  che  per  I’opera  forte  e 
sapiente  del  grande  avo,  di  cui  la  Maesta  Vostra  porta  si  degna- 
mente  il  nome,  la  patria  ha  conseguita  indipendenza  ed  unita  : 
nove  lustri,  lungo  spazio  di  tempo  per  la  vita  di  un  individuo, 
ma  brevissimo  per  quella  di  un  popolo. 
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E cosi  i ponderosi  probleini  che  altri  Stati  poterono  alfrontare 
0 risolvere  con  luiiga  prei)arazione  e successivarnente,  da  noi 
dovettcro  essere  alTrontati  c risolti  con  sonima  rapidita  e contern 
poraneaniente  ; creazione  del  sentirnento  politico  uniiario  in  un 
paese  diviso  da  secoli,  forniazione  di  un  esercito  nazionale  e di 
un  sisteina  finanziario  ed  amministrativo  rispondente  alle  nuove 
condizioni  nazionali  e sociali,  rinnovarnento  degli  istituti 
scolastici,  agricoii,  connnerciali,  costruzione  di  reti  stradali, 
ferroviarie,  postali,  telegrafiche,  che  congiungessero  ogni  parte 
del  nuovo  Regno,  niiglioramento  edilizio  ed  igienico  delle 
grandi  citta  e via  dicendo,  rrientre  si  dovevano  risvegliare  e 
secondare  le  sopite  energie  individuali  che  cosi  poterono 
espandersi  et  inostrare,  in  ogni  ordine  di  attivita  umana,  che 
(ini  sia  concesso  di  esprimermi  volgendo  ad  altro  significato  le 
parole  di  un  sonniio  poeta)  I’antico  valore  non  era  morto  nei 
cuori  italici.  E purtroppo  si  dovette  anche  lottare  contro  la 
natura,  cosi  bella,  ma  talora  cosi  matrigna  che  non  ci  risparmio 
le  sue  insidie  e le  sue  percosse. 

Ho  voluto  ricordare  questi  eventi  specialmente  affinche  gli 
illustri  stranieri,  che  onorano  colla  loro  presenza  questa 
adunanza,  conoscano  la  ragione  per  la  quale  ad  alcuni  problemi, 
alia  cui  soluzione  essi  intendono  con  tanta  dottrina  e tanto 
ingegno,  non  si  e ancora  potuto  nel  nostro  paese  provvedere  in 
tutto  colla  larghezza  di  mezzi  e potenza  di  esecuzione  richiesto 
daH’odierno  progresso. 

Primo  fra  essi  il  problema  della  navigazione  interna.  E omai 
inutile  ripeterlo  : a cominciare  dal  dodicesimo,  fu  per  parecchi 
secoli  ritalia  I’audace  precorritrice  nel  regolare  i fiumi  e 
costruire  i nuovi  canali  a scopo  di  navigazione,  e gli  annali 
dell’Achitettura  idraulica  unanimi  attribuiscono  ad  Italiani  le 
innovazioni  fondamentali  per  vincere  gli  ostacoli  derivanti  dalle 
differenze  di  livello.  Cosi  si  formo  gradatamente  quella  fita  rete 
di  vie  navigabili  interne,  la  quale,  vigilata  con  sollecita  cura  dai 
govern!,  tanto  contribui  ad  agevolare  il  movimento  delle  persone 
e gli  scambi  delle  mere!  fra  le  citta  dell’alta  Italia  nel  periode 
perennemente  memorabile  del  Rinascimento.  Ne  mancarono 
opere  important!  anche  nei  secoli  succesivi  e fino  a questi 
ultimi  tempi,  se  anche,  piuttosto  che  alia  navigazione  interna, 
siasi  pensato  alia  irrigazione,  alia  derivazione  d’acqua  per  forza 
motrice  e alle  bonifiche.  Ne  e a dimenticarsi,  per  giustificare 
la  scemata  operosita,  che  darebbe  luogo  a facile  e non  meritata 
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critica,  il  rapido  sviluppo  delle  strade  ferrate,  il  quale  per  lungo 
tempo  e non  soltanto  presso  di  noi  fece  credere  quasi  inutile  il 
pensare  oniai  alia  navigazione  interna  considerata  come  mezzo 
alfato  secondario  di  scambio  e non  meritevole  che  i capitali  si 
distogliessero  per  essa  da  piu  proficui  impieghi. 

Fortunatamente  da  alcuni  anni  il  pregiudizio  e dissipate  e si 
cerca  ora  di  guadagnare  rapidamente  il  tempo  perduto. 

E mi  sia  qui  concesso  di  mettere  in  evidenza  Topera  del  Mi- 
nistero  che  in  questo  momento  ho  I’onore  di  reggere.  Una  prima 
Commissione  che  in  esso  ebbe  sede,  ha  compiuto  nel  1903,  in 
nove  volumi,  un  mirabile  studio  sulla  navigazione  interna  nella 
Valle  del  Po  da  Venezia  a Milano.  Una  seconda  commissione 
costituita  neU’ottobre  di  detto  anno  ebbe  I’incarico  di  studiare 
il  problema  della  navigazione  interna  per  tutto  lo  Stato  : e 
quella  parte  della  Commissione,  che  ebbe  il  titolo  di  Gomitato 
Tecnico  Esecutivo,  pub  presentare  a questo  Gongresso  in  cinque 
volumi  lo  studio  complete  nell’ordine  tecnico  sulla  navigazione 
del  Po  da  Torino  aH’Adriatico  et  sulla  rete  di  navigazione 
che  al  grande  flume  si  connette,  studio  compiuto  dai  valorosi 
membri  del  Gomitato,  efflcacemente  coadiuvati  da  valenti  tecnici 
governativi  e delle  provincie  e citta  piemontesi  piu  direttamente 
interessate.  E gia  un’altra  parte  della  Commissione  sta 
raccogliendo  i dati  per  lumeggiare  il  problema  dalFaspetto 
economico. 

Una  diligente  monografla  compilata  da  egregi  funzionari  del 
Genio  civile,  presenta  un  completo  ragguaglio  della  storia  della 
navigazione  interna  italiana,  dello  stato  attuale  dei  laghi,  flumi 
e canali  navigabili,  di  tutti  i progetti  tecnici  gia  compiuti  per 
iniziativa  del  Governo  o privata,  accennando  pure  ai  provvedi- 
menti  necessari. 

Il  volume  e offerto  al  Gongresso  e le  sue  opportune  illustra- 
zioni  permetteranno  di  avere  anche  un’immagine  delle  bellezze 
che  si  dischiudono  alio  sguardo  percorrendo  quelle  vie  acquee. 
E giova  sperare  che  lo  sviluppo  della  navigazione  interna 
consentira  agli  stranieri  visitatori  di  abbandonare  per  qualche 
tempo  nei  loro  viaggi  le  polverose  strade  ordinarie  e le  fumose 
e rapide  strade  ferrate,  per  contemplare,  con  occhio  piu  riposato 
e piu  tranquillo  moto,  pianure  e colline  lussureggianti  di 
vegetazione  e biancheggianti  ville  e ridenti  villaggi,  portando 
cosi  nella  loro  patria  piu  plena  e quasi  direi  piu  leggiadra 
impressione  del  nostro  paese. 
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Compiuii  gli  studi  verra  I’opera  pratica,  ed  anche  qui  I’ltalia 
apparira  nieniore  del  suo  passaio  e rirmovellera  le  sue  gloriose 
tradizioni,  nia  in  conforrnita  dei  tempi  nuovi  e coi  mezzi 
poderosi  che  la  tecnica  moderna  appresta. 

E le  numerose  ed  elaborate  rrionografie  presentate  al  Congresso 
da  stranieri  e da  nazionali  ci  forniranno  insegnarnenti  preziosi 
e di  esse  sapra  t'enere  il  debito  conto  quell’egregio  corpo  del 
Genio  Civile  che  iiei  ricordati  studi  come  in  quelli,  che  ricordero 
in  aj)presso,  ebbe  cosi  larga  parte,  come  ne  avranno  lume  i 
solerti  Comitati  locali  sorti  per  iniziativa  privata  qui  e in  altre 
citta,  e coloro  che  gia  con  sacrifici  personal!  si  accinsero 
all’azione  pratica. Cosi  anche  dalla  scienza  e dall’esperienza  delle 
altre  nazioni  noi  trarremo  gnida  e norma  per  raggiungere  piu 
sicuramente  e piu  celeremente  il  nostro  intento. 

Per  I’altro  ordine  di  indagini  a cui  dovra  attendere  il  Con- 
gresso, quello  della  navigazione  marittima,  avrei  desiderate  qui 
presente  il  collega  che  regge  il  Ministero  della  Marina.  Ma  il 
valoroso  marinaro  sta  per  abbandonare  un  piu  quieto  lavoro  per 
recarsi  ad  assistere  alle  manovre  navali,  nelle  quali  rifulgera  la 
virtu  di  quella  flotta  che  non  e soltanto  difesa  militare  ma  anche 
tutela  e presidio  degl’interessi  commercial!. 

Egli  esprime  per  mezzo  mio  il  suo  dispiacere  di  non  poter 
assistere  ai  lavori  del  Congresso,  ove  avrebbe  ravvivate  le 
memorie  del  passato,  sulle  quali  un  sapiente  volume  il  suo 
Ministero  offre  ai  convenuti,  ed  avrebbe  espresse  le  balde 
speranze  dell’avvenire  commentando  con  fervida  parola  I’audace 
divisa  del  Congresso  « Navigare  necesse  ». 

Limitandomi  quindi  al  mio  piu  modesto  compito  mi  e grato 
anche  qui  additare  all’attenzione  vostra  I’ampia  e ben  redatta 
monografia  che  per  opera  di  egregi  ingegneri  del  Genio  Civile 
il  Ministero  dei  LL.  PP.  ha  pubblicato  sui  porti  marittimi  del 
Regno. 

Vi  troverete  riassunto  quanto  e stato  fatto  per  il  miglioramento 
dei  copiosi  ricetti  che  il  lungo  sviluppo  delle  coste  italiane  offre 
alle  navi,  e nel  dare  giudizio  su  questi  lavori,  cui  pure  intese 
il  corpo  del  Genio  Civile,  non  bisogna  dimenticare  che  una 
grave  difficolta  a provvedimenti  completi  derivo  dalla  moltepli* 
cita  dei  bisogni,  cui  si  tratto  di  soddisfare,  sia  per  il  grande 
niimero  dei  porti,  sia  per  la  crescente  dimensione  delle  navi, 
sia  inline  pel  rapidissimo  incremento  del  movimento  commer- 
ciale.  Cosi,  mentre  si  sta  preparando  da  apposita  Commissione, 
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che  nello  scorso  anno  ha  iniziato  le  sue  fruttuose  indagini,  un 
piano  generale  regolatore  dei  porti,  I’accennato  volume  vi  sara 
prova  che  la  nuova  Italia  non  ha  trascurati  i maggiori  sforzi 
per  consentire  alia  navigazione  marittima  le  agevolezze 
corrispondenti  aH’altissimo  posto  che  le  spetta  nell’economia 
nazionale. 

Ed  ora,  che  si  avvicina  il  momento  in  cui  Topera  feconda 
del  Gongresso  deve  incominciare,in  nome  del  Governo  manifesto 
la  soddisfazione  che  per  questa  sessione  si  sia  scelta  come  sede 
ritalia  e,  in  Italia,  Milano,  la  citta  che  per  la  vigorosa 
iniziativa  dei  suoi  abitanti  e delle  sue  amministrazioni  degna- 
mente  rivaleggia  colle  altre  grandi  citta  visitate  dal  Gongresso 
nelle  sue  peregrinazioni  : faccio  plauso  alle  varie  Gommissioni 
ordinatrici  che  con  zelo  indefesso  tutto  predisposero  per  agevo- 
lare  la  venuta  ed  il  lavoro  dei  numerosi  aderenti  : offre  un 
caloroso  ringraziamento  agli  stranieri  che  vennero  a portarci 
il  contribute  della  loro  scienza  e ad  onorarci  colla  loro  presenza 
e che  qui  annoderanrio  o riannoderanno  vincoli  di  amicizia  coi 
nostri  che  pure  saluto,  compiacendomi  di  vederli  cosi  numerosi; 
ed  esprimo  I’augurio  che  questa  decima  sessione  consolidi 
I’Associazione  Internazionale  Permanente  dei  Gongressi  di  Navi- 
gazione creata  nella  precedente  sessione  e ne  accresca  le  gia 
grandissirne  benemerenze  par  congiungere  le  nazioni  in  una 
fruttuosa  cooperazione  e raggiungere  piu  alti  destini  colla  Con- 
cordia e la  pace. 

Sire, 

Pochi  giorni  or  sono  io  aveva  I’onore  di  accompagnarvi  nella 
faticosa  visita  alle  squallide  rovine  dei  comuni  calabresi  ed  ho 
sentito  dal  labbro  vostro  I’affettuosa  parola  di  conforto  a quelle 
infelici  popolazioni. 

Oggi  ho  I’onore  di  essere  al  vostro  fianco  ad  una  grande  so- 
lenita  delle  scienze  teniche  et  di  pregarvi  perche  mi  concediate 
di  essere  I’interprete  dell’Augusta  parola  che  iniziera  i lavori  del 
Gongresso. 

Presente  ieri  sul  luogo  del  dolore,  Voi  siete,  o Sire,  presente 
oggi  qui  dove  la  scienza  intende  a preparare  nuovi  progressi 
alPumanita.  E Voi  sapete,  o Sire,  che  fra  i due  fatti  avvi  un 
intinio  legame  perche  ogni  innovazione  procurata  dalla  scienza 
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scema  od  evita  qualche  sofferenza  umana.  E cosi  il  mondo  civile 
vi  vedo  seinpre  interito  ad  accorrere  ovunque  possiate  promuo- 
vere  il  bene  e dare  nobile  esempio  ed  incitamento  alle  opere  di 
civilta. 

l^er  questi  gagliardi  lavoratori  delle  scienze  tecniche  che  con 
tante  preziose  inonografie  diedero  prova  del  loro  sapere,  e 
che  ora  sono  l)ramosi  di  scarnbiare  le  loro  idee.e  di  discutere  il 
risultato  dei  loro  stndi,  vi  domando,  o Sire,  I’autorizzazione  di 
dichiarare  in  noino  vostro  aperto  il  Decimo  Congresso  Interna- 
zionale  di  Navigazione. 

The  Minister  then  declared  the  International  Navigation 
Congress  to  l)C  open  in  the  name  of  II.  M.  the  King;  and  Senator 
Colombo,  general  president  of  the  Congress  in  accordance  with 
His  Majestys  instructions  requested  baron  Qiiinette  de  Rochemont, 
French  delegate  and  the  senior  of  the  foreign  delegates,  to  address 
the  meeting  on  Ijehalf  of  the  foreign  members. 

Baron  Quinette  de  Rochemont  thereupon  made  the  following 
speech  in  French. 


Majesles, 

Appele  a Fhonneur  de  prendre  la  parole  au  nom  des  delegues 
des  divers  Gouvernements  etrangers  et  des  membres  du  X®  Con- 
gres  de  Navigation,  Sa  Majeste  le  Roi  me  permettra  de  lui 
exprimer  tout  d’abord  les  sentiments  de  vive  gratitude  pour 
Fhonneur  qu’Elle  nous  fait  en  acceptant  de  presider  la  premiere 
seance  du  Gongres.  Sa  Majeste  donne  ainsi  une  nouvelle  preuve 
de  Fimportance  qu’Elle  attache  aux  travaux  de  nature  a rap- 
procher  les  Nations  et  a contribuer  ainsi  a la  paix  generale. 
C’est  la  une  oeuvre  digne  du  Souverain  qui  recemment  encore 
conviait  a toutes  les  Nations  a se  reunir  en  Conference  pour 
examiner  la  situation  de  FAgriculture  et  les  moyens  de  favoriser 
son  developpement. 

Sa  Majeste  La  Reine  voudra  bien  agreer  nos  respectueux 
hommages.  Sa  gracieuse  presence  parmi  nous  montre  une  fois 
de  plus  Finteret  qu’elle  porte  aux  travaux  de  Fintelligence. 
Nous  lui  en  sommes  profondement  reconnaissants. 

Aussi  conserverons-nous  un  souvenir  inoubliable  de  cette 
stance  ou,  pour  la  premiere  fois,  le  Gongres  a le  grand  honneur 
d’etre  ouvert  par  les  Souverains  du  Pays  ou  il  se  reunit. 
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Majestes, 

Mesdames,  Messieurs, 

Le  mouvement  d’opinion  qui  se  produit  dans  le  monde  entier 
en  faveur  dii  developpement  de  la  Navigation,  contribue  au 
succes  sans  cesse  grandissant  des  Congres  de  Navigation. 

Le  X®  Congres  compte  en  ce  moment  2,500  adherents,  alors 
que  le  IX®  n’en  avait  reuni  que  2,000  et  le  VIII®,  1,300  environ. 
Le  nombre  des  rapports  s’est  accru  dans  les  memes  proportions. 
Aussi  ce  Congres,  qui  a donne  lieu  a de  nombreux  et  interes- 
sants  memoires,  aura-t-il  une  influence  non  moins  grande  que 
les  precedents  pour  arriver  a solutionner  diverses  questions  de- 
puis  trop  longtemps  en  suspens. 

Depuis  notre  derniere  reunion  a Dusseldorf,  en  1902,  I’Alle- 
magne  et  la  Prance  ont  decide  I’execution  d’importants  travaux 
interessant  la  Navigation. 

En  Allernagne,  280  kilometres  de  voies  nouvelles  vont  etre 
ouverts  et  655  kilomMres  de  voies  anciennes  ameliores,  moyen- 
nant  un  depense  de  582  millions  de  francs.  Un  canal  sera  etabli 
pour  relier  le  Rhin  au  Weser  ; seront  ameliores  I’Oder,  le  Havel, 
la  Spree,  la  Neisse,  la  ligne  de  Berlin  a Stettin,  ainsi  que  diver- 
ses autres  rivieres  dont  Tenumeration  complete  serait  trop 
longue. 

En  Prance,  on  a commence  Pexecution  du  programme  ayant 
fait  I’objet  de  la  Loi  du  22  decembre  1903.  Une  somrne  totale  de 
257  millions  doit  etre  depensee,  dont  170  millions  pour  I’ame- 
lioration  de  la  navigation  interieure  et  87  millions  pour  celle 
des  dix  principaux  ports  maritimes. 

Les  voies  navigables  du  Nord  et  de  quelques  autres  regions 
seront  perfectionnees  ; de  nouveaux  canaux  relieront,d’une  part, 
les  houilleres  du  Nord  a Paris  et,  d’autre  part,  Marseille  et  Cette 
au  Rhone  ; le  canal  sera  prolonge. 

Durant  ces  trois  annees,  presque  tons  les  ports  maritimes  ont 
ete  agrandis  et  amenages  dans  le  but  de  recevoir  des  navires 
dont  les  dimensions  vont  toujours  en  augmentant.  L’on  voit 
deja  sur  mer  des  bMiments  ayant  215  mMres  de  long,  21  m.  30 
de  large  et  plus  de  9 metres  de  tirant  d’eau  ; ces  dimensions,  qu’a 
une  epoque  peu  eloignee.  Ton  considerait  comme  n’etant  pas 
realisables,  ne  tarderont  pas  a etre  depassees,  et  Ton  prevoit, 
pour  un  avenir  relativement  prochain,  des  navires  de  300  mMres 


(lu  loiigiiciir,  do  liU  iiioiros  do  lurgoiir,  ayaut  plus  do  10  ni.  50 
do  Uraiii  (Toau. 

Dos  a i^rosoiii,  le  iiioiiillage  do  0 iiioiros  se  trouve  roaliso  a 
l)asso  iiior  dans  70  i)uris  ot  a haute  incr  dans  113, 

l^a  profuiidcur  dans  Ics  chenaux,  ainsi  (luo  dans  Ics  fleuvcs 
donnant  accos  aux  ports  maritiines,  est  accrue  principalement 
au  inoyon  de  dragages  ot  i)arfois  par  des  travaux  de  r6gularisa- 
tion.  Les  augnicntatia^js  do  profondeur  attoignent  souvent  de  2 a 

metres  et  quehiiiefois  davantage. 

Des  ports  noiiveaux  sont  en  vole  d’achevernent  a Douvres  et 
a Zeehrugge. 

1/outillage  des  ))orts  maritimes  a ete  grandement  ameliore. 
Les  methodes  d’exploitation  et  d’administration  ont  fait  I’objet 
d’otudes,  dont  nous  trouvons  Techo  dans  des  rapports  qui  nous 
sont  soumis.  L’ltalie  est  rentree  dans  une  voie  nouvelle  sur  le 
Continent  en  organisant  le  Consortium  autonome  qui  administre 
le  port  de  Genes, 

I/am^lioration  des  canaux  maritimes  et  le  developpement  de 
leurs  installations  se  poursuivent  dans  divers  Pays,  Le  Gouver- 
nement  des  Etats-Unis  a repris  les  travaux  du  canal  de  Panama 
avec  I’intention  de  les  achever  dans  le  plus  bref  delai  possible. 

La  regularisation  de  diverses  rivieres  et  leur  appropriation  a 
la  navigation  sont  en  cours  ; il  en  est  ainsi,  notamment,  pour  le 
Rhin  superieur,  le  Danube,  la  Moldau,  la  Loire,  le  Volga  et 
quelques  rivieres  de  la  Hongrie. 

L’amelioration  des  canaux  existants  donne  lieu  a des  entre- 
prises  importantes  dans  presque  tons  les  Pays  et  particuliere- 
ment  en  Belgique  et  aux  Etats-Unis,  ou  Ton  transforme  le  canal 
Erie.  En  Autriche,  Ton  a prelude  a la  creation  du  reseau  de 
voies  navigables,  faisant  Tobjet  de  la  loi  du  11  juin  1901,  par 
i’ouverture  d’un  concours  pour  I’etude  d’un  appareil  susceptible 
de  faire  franchir  aux  bateaux  les  grandes  chutes  en  une  seule 
fois. 

Les  travaux  de  navigation  interieure  sont  maintenant  disposes 
en  vue  de  satisfaire  autant  que  possible  aux  besoins  de  I’Agri- 
culture  et  a la  production  de  Tenergie  electrique.  L’Allemagne, 
la  France,  Pltalie  et  les  Indes  occidentales  sont  entrees  dans 
Cette  voie. 

La  traction  electrique,  qui  n’a  guere  ete  employee  jusqu’a 
present  qu’a  titre  d’experience  sur  les  voies  navigables  d’Alle- 
magne,  de  Belgique  et  de  Prance,  tend  a se  generaliser  ; les 
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discussions  qui  ont  eu  lien  dans  divers  congr^s  et  celles  qui 
vont  s’ouvrir  dans  noire  session  actnelle,  ont  certainement  con* 
tribue  a favoriser  ce  developpement. 

La  securite  de  la  navigation  maritime  a ete  grandement  accrue 
par  I’etablissement  de  feux  eclairs  et  de  feux  permanents,  par 
I’emploi  de  nouvelles  sources  lumineuses,  incandescence  par  la 
vapeur  de  petrole  comprime  et  I’acetylene,  et  par  la  creation 
d’un  nouveau  type  de  feu  flottant.  La  France  a eu  une  part 
preponderante  dans  ces  innovations.  Les  bouees  lumineuses 
sont  de  plus  en  plus  frequemment  employees.  L’Allemagne, 
I’Angleterre  et  les  Etats-Unis  se  servant  de  la  telegraphie  sans 
fil  pour  communiquer  avec  leurs  feux  flottants. 

En  dernier  lieu,  les  Etats-Unis,  la  France,  I’ltalie  et  la  Russie 
se  preoccupent  de  modifier  leur  l%islation  pour  venir  en  aide 
a leur  marine  marchande. 

Mais  ces  travaux,  quelques  considerables  qu’ils  soient,  ne 
firont  pas  pour  satisfaire  aux  besoins  tou jours  croissants  de  la 
Navigation.  Aussi  tons  les  Pays  etudient-ils  de  nouveaux  pro- 
jets, dont  beaucoup  paraissent  devoir  etre  realises  dans  un  delai 
relativement  court.  Parmi  les  plus  importants  de  ceux-ci, 
independamment  des  travaux  dans  les  ports  maritimes  qui  ne 
cesseront  pas  de  se  poursuivre  presque  partout.  Ton  pent  citer 
la  rectification  de  I’Escaut  aux  abords  d’ Anvers  et  la  creation 
d’une  voie  reliant  la  Baltique  et  la  mer  Caspienne. 

L’ltalie,  dont  le  role  dans  le  monde  a tou  jours  ete  si  conside- 
rable, n’est  pas  seulement  la  patrie  des  Arts  ; elle  a tou  jours 
tenu  et  elle  tient  plus  encore  maintenant  une  place  importante 
dans  le  Commerce  et  la  Navigation.  Aussi  est-elle  sur  le  point 
d’adopter  un  programme  comprenant  I’amelioration  d’un  grand 
nombre  de  ses  ports  maritimes  et  la  renovation  de  son  systeme 
de  voies  navigables  interieures. 

L’ltalie  est  justement  fiere  de  la  part  qu’elle  a prise  au  deve- 
loppement de  la  Navigation.  Elle  n’oublie  pas  que  c’est  a peu 
de  distance  de  Milan  qu’en  1429,  I’illustre  Leonard  de  Vinci  a 
invente  I’ecluse  a sas,  et  que  peu  apres,  au  XVP  siecle,  le  pre- 
mier plan  incline  pour  bateaux  a ete  construit. 

Enfin  c’est  I’un  de  ses  plus  glorieux  enfants,  Christophe  Co- 
lomb,  qui  le  premier  a traverse  I’Atlantique  pour  atteindre  les 
Antilles  et  decouvrir  ainsi  I’Amerique. 

Aussi  est-ce  a juste  titre  que  les  organisateurs  du  X®  Congres 
ont  voulu  rappeler  ces  deux  evenements  memorables  qui  ont 
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revoliiiionne  le  monde,  en  faisant  f rapper  la  medaille  qui  nous 
a ete  remise  coimrie  sigrie  de  ralliement.  Cette  delicate  attention 
ajoute  a la  reconnaissance  que  nous  leur  devons  pour  la  prepa- 
ration si  remarquable  a tous  egards  du  Congres.  Nous  le  de- 
clarons  hautement  en  leur  adressant,  avec  nos  remerciements, 
nos  biens  sinceres  felicitations  pour  la  rnaniere  brillante  dont  ils 
out  reinpli  la  tache  ardue  qui  leur  incombait. 

Au  nom  des  Delegues  des  Gouvernements  etrangers,  et  de 
tous  les  membres  du  X®  Congres  de  Navigation,  je  remercie  ega- 
lement  chaleureusement  son  Excellence  le  Ministre  des  Travaux 
Publics,  Monsieur  le  Syndic  de  la  Ville  de  Milan  et  Monsieur  le 
Senateur  Colombo,  Tun  des  Presidents. du  Congres,  des  paroles 
de  bienvenue  si  aimables  qu’ils  ont  bien  voulu  nous  adresser. 

On  the  conclusion  of  the  speeches,  president  Colombo,  in 
pursuance  of  His  Majesty’s  instructions,  declared  the  inaugural 
meeting  to  be  closed  and  convened  the  sectional  meetings  at  two 
o’clock  in  the  afternoon  at  the  Villa  P^eale. 


1st  SECTION 

(Inland  Navigation) 


P*  SESSION 

Monday,  September  25,  1905 
Afternoon  Session. 


President  : 

Senator  Baron  Gasana. 


The  President.  — Before  welcoming  all  those  who  have  come, 
I deem  it  to  be  my  duty  to  announce  that  the  Permanent  Interna- 
tional Board  has  thought  best,  in  order  to  gain  time,  to  appoint  the 
foreign  Vice-Presidents  and  Secretaries,  and  that  their  names  will 
be  found  on  pages  22  and  23  of  the  Guide  of  the  Congress.  So,  if 
the  Section  approve,  I will  invite  the  members  designated  to  take 
their  places. 

The  Section  having  assented,  the  President  read  the  names  of 
the  appointees  and  asked  them  to  take  their  seats,  the  foreign  Vice- 
Presidents  on  his  right  and  the  Secretaries  on  his  left.  He  then 
asked  the  foreign  delegates  to  take  their  places. 

The  following  answered  the  roll  call. 

Foreign  Vice-Presidents  : 

Messrs.  Mailliet-  Toussaint,  Belgium. 

Willgerodt,  Germany. 

D’’  Krause,  Germany. 

Maurice  Levy,  France. 

Harry  F.  Hodges,  United  States. 

Lipine,  Prussia. 


M('ssi-s. 
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l)iii‘<i  l)(^kin^%  Holland. 

.M(mhI(;s  (iii(nT(;ii-o,  Horlii^al. 

L('‘o|)ol(l  l-'araj^o'),  lliinj^ary. 

Sii-  (diarhis  Mooi-(i  Watson,  Flngland. 
AII)orl  l)(*Morlot,  Switzorland. 


Forouin  Srcrrlarirs  : 

M(\ssrs.  A 11)01*1  Lainhin,  lUdi^inin. 

WHIIndin  (»(dilon,  G(M*niany. 
(^ndnol,  l*'i*anc(;. 

I’roC.  Ifoni-y  Morczyiif^,  IHissia. 
K.  Nolcinacy,  Holland. 

(dal)or  Stoinokor,  Hungary. 

H.  A.  Hnsca,  Swilzerland. 


Tnic  Presn)kxt.  — The  solejnnily  of  this  morning’s  meeting, 
gi*aeed  hythe  ])resence  of  the  King  and  Queen,  shows  how  important 
is  this  International  Congress  in  the  eyes  of  the  country.  It  is  for 
us,  now,  to  rise  by  our  work  to  the  level  of  the  great  merit  acquired 
by  Hie  Peianarient  Association  of  Navigation  Congresses,  which  calls 
these  nsefnl  meetings  into  tiei ng,  as  was  shown  so  especially  this 
morning. 

The  studies  of  the  learned  men  who  will  speak  on  the  questions 
submitted  to  the  Congress  and  the  important  works  presented  in 
the  form  of  coinmunications,  will  greatly  facilitate  discussions  and 
conclusions,  and  we  may  be  sure  that  this  Xth  Congress  will  be 
as  fertile  in  results  as  Avere  those  which  preceded  it. 

As  we  are  about  to  take  up  problems  relating  to  Inland  Navigation, 
we  are  led  to  call  up  historical  precedents,  so  that  for  us  Italians, 
our  minds  turn  back  to  far  distant  times  and  Ave  remember  that 
inland  navigation  AA^as  the  object  of  great  attention  and  of  important 
Avorks  on  the  part  of  the  Etruscans,  Romans  and  Venetians;  and 
as  it  Avas  desired  to  shoAV  Italy  the  honor  of  holding  this  Congress  in 
one  of  her  cities,  the  choice  fell  rightly  on  Milan,  the  centre  of  a 
region  in  Avhich  there  still  exist,  as  though  to  bear  Avitness  to  its 
past  supremacy  in  the  matter  of  inland  navigation,  Avorks  Avhich 
bear  the  deep  impression  of  the  genius  of  Leonardo  da  Vinci,  AA^ho, 
gathering  in  the  ideas  of  those  Avho  Avent  before  him,  developed 
and  perfected  them. 
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Groat  has  been  tho  (levolopirKMit  of  iiilarid  navigation  in  otiior 
counlrios  siticc  tlioso  days,  and  only  this  morning,  tlu^  lion, 
Mr.  Colombo  recalled  thcia  and  Bai*on  Qninette  do  Rocheitiont 
si)oko  of  it  pai'ticnlarly. 

Compared  with  these  coantries,  the  state  of  affairs  in  Italy  has 
remained,  nn fortunately,  very  dilferent.  The  vicissitudes  of  politics 
are  its  justitication;  but  it  cannot  be  denied  that  to-day,  even  in 
Italy,  public  opinion  is  persuaded  that  a well  considered  project  for 
inland  navigation  should  be  provided. 

The  works  of  the  Commission  of  1900,  presided  over  by  that 
learned  engineer  the  Hon.  R.omanin-Jacur,  my  colleague  here  in  the 
presidency,  bore,  amongst  others,  a large  share  in  this  awakening, 
because  its  report  of  1903,  rich  in  data  and  the  fruit  of  these  studies, 
showed  clearly  how  inland  navigation  could  be  re-established 
successfully  in  Lombardy  and  Venice. 

To  Day  the  Congress  can,  if  it  so  desire,  become  acquainted  with 
the  very  recent  vast  and  learned  publication  of  the  first  part  of  the 
technical  works  of  a second  Commission  charged  by  the  King’s 
Government  with  completing  the  studies  of  the  first  Commission  in 
the  Valley  of  the  Po,  and  extending  them  to  all  parts  of  Italy  suited 
to  the  development  of  inland  navigation.  This  publication  is  also 
due  to  the  Hon.  Romanin-Jacur,  as  Chairman  of  the  Technical 
Committe  of  this  Commission.  All  this  — as  stated  already  this 
morning  by  the  Minister  and  it  does  not  seem  useless  to  repeat  it  — 
shows  that  Italy  is  not  unworthy  to-day  to  receive  you.  Members 
of  the  Congress,  as  her  guests,  you  who  have  come  from  lands 
where  inland  navigation  is  in  full  course  of  development,  and 
I can  assure  that  she  will  follow  your  labors  with  anxious  interest. 

The  arguments  to  be  drawn  from  the  questions  to  be  discussed 
and  from  the  communications  received  are  very  important. 

The  first  of  the  questions  supposes  — and  our  wish  should  be 
that  it  be  realized  — that,  in  the  industry  of  transportation, 
antagonism  between  railways  and  waterways  cease.  The  multi- 
plicity of  means  of  transportation,  to  the  advantage  of  exchange  of 
industries  as  well  as  to  that  of  consumers,  would  he  for  that  cause 
alone  a serious  reason  to  set  aside  this  antagonism.  And  besides, 
it  is  clear  that  where  rail  traffic  is  limited,  communications  by 
water,  suitably  connected  with  the  railways,  may  increase  it, 
whereas,  on  the  contrary,  Avherever  the  traffic  is  heavy,  and  as  there 
is  a limit  to  the  capacity  of  railways  and  to  the  means  of  enlarging 
stations,  the  assistance  of  canals  may  be  providential  ; they  would 
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bo  iibln  In  roliovo  Ihe  railways  of  the  iinremiinerativc  transportation 
otlailky  I'roi^Oits  of  small  value. 

In  Ihe  eontF'ov(;rte(l  (juestion  ot  the  innuencc  of  the  destr'uction 
ot  I’orcists,  th(}  many  articJ(;s  presented  will  hrin^  li{<^>l,  articles 
whi(di  apj)eai*  to  he  rounded  on  the  ol)servation  of  tacts,  and  very 
iisefid  too  will  he  the  discussion  relatirij^  to  lij^Oit  draught  vessels 
whi(di  may  h(i  of  assistances  ifj  developing  irdarid  navigation.  But 
ot  special  iutej*est  to  this  Congress  is  the  arguing  as  to  the  means 
suilahUs  lo  ovei'coims  great  ditlerences  ot  level  in  navigable  canals. 

It  is  to  be  hoped  ttiat  this  (pjestion,  left  unsolved  by  the  JJussel- 
doi't  Congress,  will  be  able  lo  lead  us  to  a conclusion,  now  that  the 
r(isults  ot  the  com))eliLion  tor  lilts  recently  opened  by  the  Austrian 
Coveraiment  are  known.  Tliis  competition  once  more  shows  the 
modern  activity  whicl)  stops  before  no  problem,  however  great  it  be, 
provided  that  it  succeed  in  facilitating  communications  and  ex- 
changes and  in  rendering  them  more  active. 

The  lion.  Mr.  Colombo  said  this  morning  that  it  was  by  no 
means  rasti  to  think  that  the  Ligurian  Sea  would  be  connected  with 
the  Adriatic,  even  by  crossing  the  Alps,  at  a not  very  distant  day; 
and  while  J join  in  this  tlattering  confidence,  I recall,  as  a matter 
ot  honor.  Engineer  Cappuccio  of  Turin  who,  as  for  back  as  1865, 
develoi)ed  tlie  project  for  a naviga])le  canal  from  the  Ligurian  Sea 
to  the  Po. 

Looking  ahead  in  thought  to  the  day  when  communications  will 
have  become,  by  means  of  such  on  advance  in  technical  science, 
more  and  more  easy  among  the  Nations,  we  are  happy  in  supposing 
that  these  relations  between  peoples  will  become  more  frequent 
and  that,  while  the  benefits  of  civilization  will  be  multiplied,  the 
inhabitants  of  the  various  lands  will  have  more  numerous  occasions 
for  knowing  and  appreciating  each  other,  and  that  the  ideas  of 
peace  and  concord,  which  should  be  the  aspiration  of  each  country, 
will  be  more  and  more  widely  diffused. 

It  is  in  the  name  of  fraternity  between  all  civilized  Nations  that 
I welcome  and  thank  not  only  our  foreign  Vice-Presidents  and 
Secretaries,  but  all  who  have  come  hither  from  distant  lands,  and 
especially  those  who,  by  their  writings  and  the  study  of  the 
questions  proposed,  have  prepared  learned  materials  for  our 
discussions. 

The  President  closed  his  speech  by  welcoming  the  Members  of 
the  Congress  in  their  several  tongues,  that  is  : in  English,  French 
and  German. 
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The  PREsroENT.  — Connnandoi'  Maganzini,  who  has  to  make 
some  remarks  to  the  Meeting,  has  the  lloor. 

Mr.  Maganzini  makes  some  remarks  in  French  about  identifica- 
tion cards  and  other  special  points  for  the  Members  of  the  Congress. 

lie  also  reminds  the  Members  that  two  publications  of  special 
importance  have  been  presented  to  the  Congress  : one  relating  to 
the  studies  of  the  Commission  of  1900  for  navigation  between 
Venice  and  Milan,  the  other  containing  the  propositions  for  the 
navigation  of  the  Po  by  the  new  Commission  appointed  in  1903  to 
consider  the  subject  of  navigation  in  the  entire  Kingdom.  It 
demonstrates  the  importance  of  studying  the  question  of  navigation 
in  Italy,  beginning  at  least  with  its  greatest  river,  and  then 
proposes  to  elect  a Commission  which  will  make  a report  on  these 
volumes,  at  a later  meeting,  by  asking  the  President  to  be  so  kind 
as  to  undertake  the  selection  of  the  Commission  to  study  this 
matter. 

The  President.  — The  Congress  has  heard  M.  Maganzini’s 
proposition.  The  works  of  the  Commissions  of  1900  and  1903 
have  been  collected  in  a volume  and  the  aim  of  Mr.  Maganzini’s 
proposition  is  to  ask  the  Congress  to  delegate  to  the  Foreign  Vice- 
Presidents  the  choice  of  three  persons  who  will  examine  these 
communications  and  submit  a report.  If  there  be  no  objection, 
I declare  the  proposition  carried. 

Messrs.  Levy,  Dura  Peking  and  other  foreign  Vice-Presidents 
show  the  impossibility  of  an  improvised  Commission’s  gaining  a 
thorough  knowledge  of  very  important  technical  studies  in  time  for 
a near  meeting.  They  then  declare  that,  in  spite  of  the  great  inter- 
est of  the  Maganzini  proposition,  it  could  not  be  examined  by  the 
present  Congress  with  the  care  which  it  deserves.  But  every 
member  will  study  with  interest  the  beautiful  work  presented  by 
M.  Maganzini. 


The  President.  — It  is  understood  then  that  the  Congress 
acknowledges  the  presentation  of  these  studies  and  that  it  rejoices 
that  Italy  too  has  started  on  the  road  to  serious  studies. 

Before  beginning  the  discussion,  it  will  be  remembered  tha 
article  4 of  the  By-laws  requires  that  the  names  of  those  who  desire 
to  speak  shall  be  recorded.  It  will  also  be  added  that  each  time  the 
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.spoakors  havo  the  lloor*,  they  aro  rocpicslod  to  f^ivo  llieir  name?; 
(listiiicUy  so  that  the  secretaries  and  stenographers  can  record 
them. 

Finally,  as  Volapiik  is  not  yet  nmnhered  among  the  spoken 
languages,  ami  as,  conserpumtly,  we  must  speak  in  four  dilferent 
languag(is,  I hav(^  the  honor  to  inforrrj  you  that,  in  order  not  to 
ref)eattoo  much',  I have  tlioiigtit  that  it  would  he  well  to  translate 
the  ideas  set  forth  hy  th(5  s[)(*akers  only  when  some  Member  asks 
ttiat  the  remarks  he  i*c[)eated  in  a given  language. 

Now  the  order  of  business  gives  as  the  first  (paestion  : « On  the 
utility  and  organization  of  mixed  transportation,  that  is  by  railway 
and  water  way.  » 

Mn.  MosciifNf.  — As  general  reporter,  I tiave  had  to  examine  and 
I have  studied  with  great  interest  the  reports  presented  : one  hy 
Mr.  Whinery,  one  by  Messrs.  Grotti  and  Carissirno,  two  by  French- 
men, Messrs.  Captier  and  Tavernier,  and  a Russian  report  hy 
Mr.  Maxim  off. 

Mr.  Whinery’s  report  is  very  interesting  because  it  sets  forth 
the  special  characteristics  of  the  Americans  and  English ; that  is  : 
tliat  of  considering  speed  and  rapidity  of  communication  much 
more  than  any  eventual  difTerence  in  rates.  Mr.  Whinery  says  that 
for  the  special  character  of  the  English  speaking  peoples  and, 
generally,  of  the  organism  of  his  own  service,  it  is  very  important 
to  move  quickly.  Consequently  his  conclusions  would  scarcely  be 
favorable  for  a Navigation  Congress,  because  he  believes  rather  in 
the  future  of  railways  than  in  that  of  inland  navigation.  Still  he 
makes  one  reservation  and  says  : a If  inland  navigation  can  grow 
in  new  fields,  which  we  do  not  yet  know,  by  means  of  electricity,  it 
may  be  that  it  will  gain  the  upper  hand  of  other  means  of  transporta- 
tion, even  in  America,  as  has  happened  in  the  past.  » 

However,  Mr.  Whinery,  not  having  penetrated  to  the  real  sense 
of  the  question  which  interests  us,  makes  comparisons  between 
transportation  by  river  and  by  rail;  but  he  does  not  consider  the 
real  question  under  discussion,  that  is  mixed  transportation,  or 
transportation  of  which  a part  is  carried  by  water  and  a part  by  rail. 

Messrs.  Crotti  and  Carissirno  treat  another  question,  that  of  using 
at  certain  ports,  such  as  Genoa  and  Venice,  a system  of  discharging 
freight  by  means  of  aerian  cables;  they  describe  the  most  generally 
used  cable  ways  and  then  offer  special  projects  to  be  applied  at 
Genoa  and  Venice.  Here  too,  it  is  not  really  a question  of  mixed 


Iranspolialion  l)y  i*ail\vays  jukI  inland  navigation  and  consequently 
J have  hee[i  unable  to  [)ay  much  attention  to  their  propositions  in 
my  gcfieral  repoi*t. 

On  tlie  other  hand,  those  wlio  liave  really  understood  the  question 
and  treated  it  thorongldy  are  the  Frenchmen  Messrs.  Tavernier  and 
Captier.  Their  reports  are  not  to  be  dismissed  with  a mere  sum- 
mary notice.  It  is  also  interesting  to  note  how  Mr.  Maximoff  presents 
the  (piestion  from  a special  point  of  view;  besets  forth  the  relations 
l)etween  tlie  railways  and  inland  navigation  in  a country  like  Russia, 
where  the  Government  gives  great  assistance  to  inland  navigation, 
and  where,  consequently,  every  means  is  studied  to  make  exchanges 
between  the  rivers  and  the  railways  as  easily  and  economically  as 
[)Ossible. 

Messrs.  Captier  and  Tavernier  are  carrying  on  their  warfare  in  a 
country  where  the  railways  still  belong  to  private  companies; 
consequently  they  speak  in  favor  of  a law  which  will  oblige  the 
private  companies  to  desist  from  their  systems  of  fighting  river 
transportation,  not  only  by  means  of  a tariff,  but  also  by  prohibitive 
means  such  as  special  rates  or  special  difficulties  in  discharging  or 
transshipping  at  inland  ports.  They  seek  to  excite  public  opinion 
and  the  French  Government  to  provide,  by  means  of  special  laws, 
for  exchanges  between  rivers  and  railways  being  made  as  easy  as 
possible. 

When  I came  to  examine  these  various  reports,  I asked  myself 
whether  the  problem  of  mixed  transportation,  partly  by  rail,  partly 
by  water,  were  fully  solved.  And  frankly,  I had  to  answer  negati- 
vely. I saw  rather  that  there  was  another  point  which  could  be 
developed  and  which  touches  our  Italy  especially.  Italy,  considered 
geographically,  has  two  distinct  parts  : the  northern  part  where  an 
inland  navigation  of  a certain  importance  can  be  built  up,  because 
there  is  a very  important  and  far  reaching  river,  the  Po,  which  runs 
through  it  all  and  because  from  this  stream  various  tributaries  lead  to 
other  points  of  Northern  Italy.  While  a part  of  Central  and  Southern 
Italy  does  not  lend  itself  to  inland  navigation.  But  there  could  be 
a very  real  navigation,  although  not  wholly  inland,  along  the  shore 
of  the  Adriatic,  a small  coasting  trade.  The  small  coasting  navi- 
gation has  gradually  declined  until  it  is  no  longer  of  any  importance. 

I asked  myself  whether  it  were  not  useful  to  look  also  into  the 
problem  of  the  small  coasting  trade,  and  the  union  of  the  inland 
Countries  lying  along  the  Adriatic  with  the  many  ports  which  dot 
its  shores. 
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Ami  (M)iisi(lorin^  llie  (fiiosliori  IVoiii  lliis  j)oinL  of  viow,  lfi(* 
conclusions  whicli  I i’oach(*d  and  which  I wish  l,o  siihrnit  to  the 
(lon^rciss  have  l)ecoine  imich  ljroa(iene(J.  Instead  of  speaking  only 
of  mixed  transportation  ot  railways  and  Inland  navigation,  ttie  argn- 
iinnit  can  lui  (;xtend(Ml,  hy  considering  also  the  relations  wtiicti 
may  exist  hetween  tlni  railway  and  the  small  coasting  trade.  As  was 
said  at  one  of  the  last  Congresses,  after  all  said  and  done,  river 
navigation  is  l)ut  (he  continuation  inland,  as  far  as  possible,  of 
ocean  navigation,  that  is  : river  transportation  may  be  considered  as 
small  ocean  coasting  trade,  and  as,  at  the  last  Congress,  much  inte- 
]-est  was  expressed  for  these  small  ocean  craft  which  could  serve  at 
the  same  time  for  transportation  on  anus  of  the  sea  and  then  on 
rivers,  1 believe  that  the  Congress  might  accept  this  extension  of 
the  problem  and  conclude  by  speaking  of  the  relations  which  may 
exist  between  ocean  and  river  transportation  and  the  railways 
instead  of  the  usual  relations  hetween  inland  navigation  and 
railways. 

But  Mr.  MaximolT’s  report  presents  another  aspect  which  I have 
tried  to  summarize  : it  often  happens  that,  at  the  very  point  where 
the  railway  reaches  the  water,  there  are  no  difficulties  in  passing 
from  one  to  the  other,  and  that  the  difficulties  appear  afterward  along 
the  main  railway  lines  for  sending  the  cars  off  on  secondary  lines 
or  toward  tramway  lines. 

According  to  Mr.  Maximoff’s  report,  there  have  been  created  in 
Russia  general  freight  Committees  whose  duty  is  to  send  forward 
all  the  freight,  arriving  at  certain  points,  over  all  the  main  and 
secondary  railway  systems  of  the  country,  thus  seeking  to  bring  the 
various  organisms  into  touch  with  each  other;  the  difficulties  which 
goods  encounter  in  pursuing  their  way  being  known,  these  diffi- 
culties come  to  be  suppressed  and  a greater  expansion  is  given 
to  the  general  movement. 

Having  thus  briefly  summed  up  the  ideas  of  the  various  authors 
of  the  reports,  I will  read  the  conclusions  : it  will  be  easier  to  start 
the  discussion  on  these.  I am  ready  to  give  all  the  information 
which  may  he  asked  for. 

At  this  point,  Mr.  Moschini,  the  reporter,  read  in  Italian,  French, 
German  and  English  the  preambles  a),  6),  c)  and  the  conclusions 
I,  II,  III. 

a)  Whereas  river  ports  are  indispensable  annexes  of  navigable 
highways  as  stations  are  of  railways ; 
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b)  Whereas  the  small  ocean  coasting  trade  may  find  a means  of 
considerable  development  by  creating,  along  the  coast,  a number  of 
economically  equip[)ed  ports  connected  directly  with  the  railways; 

c)  Whereas  the  river  coasting  trade  is,  so  to  speak,  the  continua- 
tion inland  of  the  ocean  coasting  trade  and  the  two  means  for 
carrying  freight,  by  water  and  by  rail,  form  an  indispensable 
element  in  the  general  economy  of  the  country  : 

The  Congress  resolves  : 

I.  That  the  Governments  consider  with  all  possible  care  the 
construction  of  ports  for  the  ocean  and  river  coasting  trades,  by 
supplying  a modest  plant,  and  in  all  cases  by  bringing  in  the  tracks 
of  the  nearest  main  or  secondary  line; 

II.  That,  by  means  of  instituting  General  Councils,  rates,  or  other 
methods,  friendly  and  rational  relations  be  established  between  the 
boating  industry  and  the  railways  and  between  the  various  main 
lines  and  secondary  lines ; 

III.  That  the  points  of  contact  between  the  railways  and  navigable 
highways  be  increased  as  much  as  possible,  by  adapting  thereto  all 
the  technical,  administrative  and  tariff  means  which  may  bring 
about  the  creation  of  ever  increasing  mixed  transportation. 

The  President  calls  on  Mr.  Tavernier. 

Mr.  Tavernier.  — In  my  study  of  mixed  transportation,  I con- 
sidered particularly  the  region  between  Paris  and  the  Mediterranean, 
formed,  between  Beaucaire  and  Chalon-sur-Saone,  a length  of 
350  km.,  of  a single  artery;  and  this  single  artery,  lying  somewhat 
apart  from  the  main  centres  which  could  furnish  traffic  to  naviga- 
tion (the  collieries  of  Saint-Etienne  and  Alais,  the  port  of  Mar- 
seilles, etc.),  needs,  necessarily,  connecting  ports  in  order  to  be 
suitably  supplied.  So  far  as  statistics  would  allow,  I endeavored  to 
state  exactly  the  importance  and  the  kind  of  the  traffic  on  the 
navigable  highways  situated  in  the  region  considered,  as  well  as 
the  nature  and  importance  of  the  freight  transferred  from  car  to 
boat  or  from  boat  to  car.  Tables,  which  the  strictness  of  the  by-laws 
of  the  permanent  Association  did  not  allow  of  inserting  in  my  already 
too  long  report,  permit  all  the  known  elements  of  these  statistics  to 
be  presented  in  condensed  form ; it  will  be  a pleasure  for  me  to  send 
these  tables,  which  have  been  printed  in  the  Transactions  of  the 
Transportation  Office  of  the  Chambers  of  Commerce  of  the  South- 
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K;ih1.  of  J^’r.ince,  to  those  of  our  colloat,ojos  wtjoiii  they  may  interest. 
J will  sum  u|)  here  the  essential  lit(»J/'es  by  saying  ttiat,  on  all  the 
iiavi^ahh?  hij^hways  considered,  the  trallic  ol'  1902  reached  : 

In  loadin';  : (), 700, 000  tons. 

In  discliar‘j;ing  : (),()<r),(K)0  tons. 

In  all  this  total,  the  mixed  transportation  appears  witij  the  two 
I'ol lowing  tigiires  : 

Freight  transferred  directly  from  car  to  boat  : 750,000  tons. 

Freight  transferred  directly  IVorn  boat  to  car  : 460,000  tons. 

These  tignres,  let  me  hasten  to  say,  give  hut  an  insufficient  idea 
of  the  mixed  tranportation. 

First,  as  the  result  of  the  lack  of  connecting  ports,  direct  transfer 
is  not  possible  everywhere,  and  at  many  points  recourse  must  be 
had  to  wagons  in  order  to  transfer  freight  from  car  to  boat  or  the 
reverse.  The  statistics  are  therefore  incomplete  and  the  figures 
which  they  give  do  not  set  forth  exactly  the  present  situation.  But 
if  we  go  further  and  try  to  form  an  idea  of  the  importance  which 
mixed  transportation  would  take  if  the  connecting  ports  were 
suitably  organized,  we  are  led  to  think  that,  for  many  reasons,  it 
ought  to  be  infinitely  greater.  If  the  inland  navigation  ports  be 
compared  with  sea  ports  and  railway  stations,  one  is  struck  by  the 
inferiority  of  their  organization,  which  arises  mainly  from  the 
hostility  of  the  Great  B.ailway  Companies.  Thanks  to  the  assistance 
of  the  great  companies,  the  sea  ports  and  stations  form  transfer 
shops  which  are  ever  improving.  The  etforts  of  these  powerful 
societies,  particulary  those  of  the  P.  L.  M.  Co.  (1)  which  alone 
serves  the  region  which  I have  in  mind,  tend  on  the  contrary  to 
isolate  the  inland  navigation  ports  which  were  formerly  very 
prosperous.  In  the  valley  of  the  Pvhone  the  first  railways  were 
built,  from  1827  on,  to  connect  the  river  with  the  principal  centres 
of  production.  The  railways  from  St-Etienne  to  Givors  and  Lyons, 
from  Alais  to  Beaucaire,  from  Marseilles  to  Avignon,  were  regular 
draymen  for  navigation.  At  the  port  of  Givors,  which  has  been 
steadily  abandoned  since  it  fell  into  the  hands  of  the  P.  L.  M., 
400,000  tons  of  coal  were  transshipped  yearly.  The  Chambers  of 
Commerce  of  the  South-East,  which  I have  the  honor  to  represent 
here,  have  spared  no  efforts  to  have  things  otherwise,  and  these 


(1)  P.  L.  M = Paris,  Lyons  and  Mediterranean. 
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t'lVoii.s  iHNir  witness  to  the  iriter*est  wliicti  Coiinneree  attacties  to 
mixed  transportation.  So  fai*  ttiey  tiave  aeeom|)lishe(i  little.  A law 
is  ir»  pi’eparation  wliich  will  oblige  the  great  Coni|)anies  to  let  their 
ears  (-01111'  alongside  of  the  boats,  and  will  allow,  wherever  this 
may  be  nsebd,  direcd  transfers.  Will  this  law,  made  necessary  in 
order  to  salisfy  the  [irinciple  of  equality  of  treatment  inserted  at  the 
bei'inning  of  the  specifications  of  the  Frencti  railways,  be  siifricient 
to  give  to  mixed  transportation  the  extension  of  which  it  is  capable? 
Perhaps  there  should  be  no  illusions  on  this  point.  Good  will 
(xinnot  be  forced,  and  without  recifirocal  good  will  difticnities  are 
always  to  be  feared.  Still  there  is  some  reason  to  hope  that  the 
situation  in  France  may  change  and  that  good  harmony  will  follow 
after  struggles  which  were  formely  very  lively  and  which  still 
persist.  The  P.  L.  M.  Go.,  whose  system  and  whose  lines  are 
expanding  everywhere  in  the  valley  of  tlie  Rhone,  will  i-ealize  that 
this  line  of  communcation  can  bring  it  more  freight,  by  nourishing 
its  secondary  lines,  than  it  will  take  away  to  the  detriment  of  its 
main  lines  which,  for  that  matter,  are  threatened  with  over- 
crowding. 

1 should  like  to  end  this  subject  by  another  remark  which  seems 
to  me  of  special  interest  to  Italy  where  so  much  thought  is  given 
just  now  to  reorganizing  the  management  of  the  railways.  It  is 
above  all  the  extent  and  centralization  of  the  P.  L.  M.  system 
which  has  hurt  the  development  of  junction  ports  and  mixed 
trans})ortation.  If,  as  was  about  to  take  place,  the  P.  L.  M.  system 
had  remained  separated  into  two  lines  developing  one  to  the  North 
and  the  other  to  the  South  of  Lyons,  Lyons  would  have  become, 
as  has  Mannheim  by  means  of  the  Baden  railways  and  for  the 
same  reason,  a great  inland  navigation  port.  If  the  Southern 
system,  which  earnestly  sought  it,  had  extended  its  tracks  as  far 
as  the  Rhone  and  Marseilles,  it  would  have  created  a great  transfer 
port  on  the  river.  If  the  management  of  the  Italian  railways  be 
decentralized,  as  I believe  there  is  some  thought  of  doing,  by 
forming  autonomous  systems  whose  Directors  will  be  interested  in 
developing  their  own  affairs,  each  of  these  systems  will  naturally 
stretch  out  its  hands  to  the  navigable  highways  which  will  bring 
it  freights  in  the  same  way  as  the  adjoining  lines  of  railway. 
The  question  of  the  good  organization  of  mixed  transportation 
will  thus  be  solved  in  a friendly  way,  that  is  by  bringing  interests 
into  accord.  Wherever  the  friendly  solution  does  not  appear 
likely,  several  systems  for  organizing  transfer  ports  have  been 


12 


ITS 


|)()iiil(‘(l  out  to  ^nvc  a falioiial  mod(‘  of  workitij^  willioiit  asking 
lh(‘  railway  (:oiii|)ani(‘s  to  lake  any  active  |)art.  I shall  do  no  more 
than  iiKMdiofi  the  ifd(‘rcst  rcsidtinj^  IVoiii  a study  of  I Ik*  inimvatioiis 
which  hav(*  taken  |)lac(*  r(*ccidly  at  the  por't  of  (I(*,noa  in  ttui 
dir(*ction  of  Autononiy.  T’licrc*  is  no  douht  wlial(*ver  that  here* 
will  h(i  foimd  a vahiahic  example  to  Ik*  imilat(*.d  in  lh(5 

principal  inland  ports. 


.Mr.  .Mi:nczvN(;.  Krom  what  .Mr.  Tav(*rni(*r  said  a ii)oiiK*id  ago, 
I think  that,  most  of  all,  in  coii[dri(*s  wlK*.r(*  1h(*  railways  ar(* 
opposing  navigation,  tin*  gov(*rmn(*fds  should  put  out  every  (*ffort 
to  sup|)ort  tin*  relatio[)s  lK*tw(;(m  the  railways  atid  llui  navigat)le 
highways. 


.Mr.  (<oLso.\.  — I shoidd  like*  to  call  alt(*ntion  lo  one  point  which 
(‘xplains  the!  little*  enttiusiasm  sliown  by  the  railways  in  ttn* 
e)i‘ganizalie)[j  e)f  mixeel  t ransf)ortation  in  Fi'ance  anel  in  couretries 
having  the  same*  legal  status  for  their  lines  of  communication. 
What  makes  ttie  inte*rest  eef  this  eergarnzation  is  its  allowing  freigtet 
hetween  twee  points  te>  take  tin*  line  whicli  is  e)f  itse*lf  the  more 
e*ce)ne)inical,  e'ven  if  a transfei*  l)e  involveel,  and  it  is  only  when 
mixeel  transpoiMation  gives  a less  net  ceest  that  ttiere  is  any  prd)lic 
interest  in  its  working.  Tlie  case  is  treepient  in  Germany,  where 
ttie  aelmii-al)le  natural  lines  of  ttie  Rhine,  Kll)e,  etc.,  improved  by 
relatively  inexpensive  works,  leael  traffic  to  the  inteiaor  of  the 
counti’y,  uneler  cemelitions  which  the  railways  can  scaixely  rival, 
anel  hanel  it  eiver  tei  them  at  the  Junction  ]:eoid. 

There  is  in  Finance  nothing  com|)aral)le  with  this,  save  the  Seine 
whose  benels  make  up  in  jiart  for  these  epialities.  The  net  cost  of 
transj^iortation  on  our  small  section  canals  may  be  compared  with 
that  of  the  railways,  but  on  the  Rhone,  which  has  ])een  especially 
mentioned,  the  cost  is  much  higher. 

When  freight  is  interested  in  following  the  navigable  highway 
or  the  mixed  line,  it  is  nearly  always  because  the  boating  industry 
pays  no  taxes,  whereas  on  the  railway  the  traffic  must  pay  the 
interest  on  and  amortization  of  the  capital  invested.  A railway 
company  which  is  obliged  to  remunerate  this  capital,  does  not 
lend  itself  willingly  to  connecting  with  a road  which  will  take  this 
traffic  from  it  even  when  the  railway  is  better  placed  to  serve  it, 
simply  because  so  doing  makes  the  tax-payers  meet  the  cost  of 
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maiiilainiiig-  llio  iia,vigal)lo  highways,  the  repayrnenl  oT  the  cost  of 
the  ar*li(ic/ial  waU'f  ways  and  lhal  ol'  the  nearly  as  great  expenses 
(‘2r>0, ()()()  Cranes  |)er  kin  on  the  lUione  and  more  on  the  Seine,  it 
I 1‘emeinher  r*ightly)  Cor  making  some  so-called  natural  water  ways 
navigable.  And  it  cannot  be  said  that  there  is  any  public  interest 
in  attracting  ti*aCtic  to  the  water  ways  for  a fraction  of  the  trip, 
wlien  the  freight  pays  on  this  line,  for  transportation  alone,  and 
without  any  dues,  a price  nearly  equal  to  that  which,  on  the  railway, 
would  leave,  after  paying  all  operating  expenses,  a very  appre- 
ciable net  product  to  contribute  toward  the  maintenance  of  the 
line  and  the  remnneration  of  the  capital. 

Mr.  Tavernier.  — Mr.  Colson  has  just  raised  a question,  that  of 
navigation  dues,  which  has  no  part  in  the  programme  of  this 
Congress,  hut  which  has  often  been  debated  at  preceding  Con- 
gresses. Can  a boating  industry,  freed  as  it  is  in  France  from  the 
dues  corresponding  to  the  first  cost  of  the  line  properly  so-called, 
pretend  to  he  treated  on  a footing  of  equality  by  railways  which 
make  a great  noise,  more  than  necessary  perhaps,  about  having 
their  rates  burdened  by  « dues  ))  which  count  in  all  the  costs  of 
construction  ? 

To  confine  myself  to  the  region  which  I have  considered,  I can 
offer  in  opposition  to  Mr.  Colson  an  argument  of  fact.  I stated  in 
an  article  published  in  the  Transactions  of  the  Transportation 
office,  that  the  P.  L.  M.  Company  had  received  from  the  public 
funds,  at  sundry  times  and  for  various  lines,  a total  of  grants 
absolutely  sunk  (d  fonds  perdu)  very  much  greater  than  all  the 
expenses  for  all  the  navigable  highways  lying  within  the  limits  of 
its  system.  At  the  present  moment,  while  the  programme  adopted 
for  the  construction  of  new  lines  of  navigation  provides  for  a 
contribution  of  50  7o  hy  those  interested,  the  P.  L.  M.  Company, 
according  to  the  agreements  of  1883,  consented  to  build  new 
railway  lines  which- were  to  be  paid  for  almost  exclusively  by  the 
State.  And  if  the  objection  be  made  that  it  is  unproductive 
secondary  lines  which  have  received  these  subsidies,  while  the 
navigable  highways  serve  the  principal  directions  capable  of 
furnishing  a remunerative  traffic,  the  answer  is  that  it  is  just  these 
tributary  lines  which  furnish  the  traffic  of  the  main  lines,  and  that 
the  State,  when  it  takes  upon  itself  the  cost  of  the  former,  could 
well  obtain,  at  the  least,  that  they  should  connect  with  the 
navigable  highways  as  they  do  with  the  main  railway  arteries, 
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hfiri'^iri^  impiir-lially  lo  (ijuih  lh(*  of  Ihe  IrafTic  which  l)elongs 

to  il. 

I agi-c(;  |)ciT(*(;lly  wilh  Mr.  (lolson  Ifial  this  shar(‘  sliould  he 
(IclcrmirKMl  hy  lh(!  public!  aciiiig  iindci’  its  own  free  (dioice.  If  the 
irHjrcdiariL  or  the  inamdacdiino'  resort  heniaftcM’  to  mixed  transpor- 
tation, if  Ice  desii‘(!  to  ns(!  it  still  more!,  altlidngh  it  may  h(!  cojti- 
plicat(*(l,  annoying,  nncc^rtairc  and  slow,  it  is  surely  not  throngti  a 
desiidercisted  fondness  for  navigation,  it  is  because!  tie  finds 
thei'C!  c.eilain  savings  which  are  indis|)ensal)le  for  the  very  life  of 
certain  great  industries.  For  them,  the  utility  of  Fcavigation  .is 
measur(!d  (!xactiy  l)y  the  i)ro[)oriion  of  fr(*jgtit  wtiicti  they  irdi-ust 
to  il,  and  tliey  are  convinced  that  a good  organization  of  trans- 
shipping ports  would  increase  greatly  this  utility.  A single  port,  that 
of  lloanne,  of  which  the  relief  plan  can  he  seen  at  the  exposition 
of  the  Congress,  has  been  suitably  organized  through  the  energetic 
and  I )erseve ring  efforts  of  the  Chamber  of  Commerce  of  Uoanne, 
which  for  30  years  has  never  wearied  in  demanding  from  the 
P.  L.  M.  Co  the  necessary  improvements.  This  very  recent  suc- 
cess, the  only  one  of  the  sort  which  the  Charnl)ers  of  Commerce 
have  had  to  record,  has  l)orne  immediate  fruit  as  testified  to  hy  the 
statistics.  There  are  now  transshipped  at  the  port  of  Roanne 
nearly  300,000  tons  a year. 

I think  also.  Gentlemen,  that  too  much  importance  should  not 
he  attached  to  theoretical  arguments  of  a « moral  » order  such  as 
that  developed  by  Mr.  Colson  and  which  I have  endeavored  to 
combat  by  recalling  the  largeness  of  the  subsidies  granted  to  the 
P.  L.  M.  Co.  The  general  interest  of  the  country  required  that 
after  large  sums  have  been  spent  on  the  water  ways,  they  should 
not  be  left  unproductive  for  lack  of  connecting  ports.  The  rela- 
tively small  additional  expense  involved  in  establishing  these  ports 
((  will  pay  ))  and  will  show  the  value  of  the  preceding  expenses. 

The  State  should  act  as  would  a good  manufacturer  who,  after 
having  built  a costly  factory,  does  not  neglect  to  provide  the  outlets 
which  are  indispensable  for  his  output. 

Mr.  Colson.  — I should  like  to  say  a few  words  in  reply  to  the 
objections  just  made  to  my  statements.  Mr.  Tavernier  observes 
that  the  State  contributes  largely  to  the  construction  of  many  rail- 
way lines  as  it  does  to  that  of  navigable  highways.  That  is  true  for 
mountain  lines ; but  these  lines  never  compete  with  roads  having  a 
good  profile,  a large  circulation,  on  which  the  traffic  pays  largely 
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lh('  inlei’esl  on  and  Uie  amortizalion  of  Lhe  ca|)iial,  he  it  furnished 
hy  the  Sl.al(‘.  or  hy  Uie  companies;  lhe  whole  qnesiior)  is  lo  know 
whether  the  freight  hroiight  hy  secondary  lines  in  regions  where 
the  water  way  does  not  penetrate,  shonid  continue  its  Journey  by 
rail  or  hy  water,  and  1 say  that  it  is  inexact  to  consider  this  second 
way  as  preferable  in  easels  where  it  is  the  liberality  of  the  State,  and 
not  the  technical  superiority,  which  gives  to  the  publie  the  lower 
price.  Mr.  Tavernier  said  that  once  the  two  lines  created,  a coun- 
ti*y  should  use  in  each  case  the  one  which  gives  the  lower  rate, 
without  troubling  itself  to  find  out  whether  the  capital  of  the  one 
is  better  remunerated  than  the  capital  of  the  other,  just  as  a manu- 
facturer, who  has  two  plants  for  making  the  same  article  uses  one  or 
the  other  according  as  it  can  supply  a given  market  more  cheaply, 
without  inquiring  whether  in  this  way  one  or  the  other  plant  will 
represent  a better  return  for  the  capital.  That  is  true;  but  the 
manufacturer  in  question  would  make  curious  errors  if,  in  order  to 
find  out  from  which  factory  he  would  better  obtain  such  or  such 
product,  he  brought,  in  the  one  case,  into  the  calculation  of  the  net 
cost  the  maintenance  of  the  buildings  and  the  interest  on  the 
capital,  while  he  left  these  elements  out  in  the  other.  It  was  not 
to  return  to  the  question  of  dues,  which  is  not  now  under  conside- 
ration, that  I led  the  discussion  in  this  direction  : it  was  simply  to 
show  that  if  the  agreement  for  mixed  transportation  is  not  made  as 
easily  between  railways  and  water  ways  as  it  is  between  railways 
operated  by  different  companies,  it  is  because  it  is  much  more 
difficult  to  conciliate  the  interests  of  enterprises  working  under 
radically  different  fiscal  conditions  than  it  is  when  the  enterprises 
bear  the  same  charges. 

Mr.  Sympher.  — Gentlemen,  it  is  to  be  I’egretted  that  no  German 
delegate  has  treated  this  question.  I believe  that  the  reason  for 
this  is  to  be  found  in  the  (extraordinary  difficulty  of  the  (piestion 
here  considered. 

We  have  in  Germany  a greatly  developed  inland  navigation. 
I was  very  happy  to  notice  that  Mr.  Moschini  showed,  very  especially 
in  his  report,  that  German  inland  navigation  has  developed 
greatly  and  that,  on  parallel  lines,  the  railways  have  also  gained 
largely,  more  so  even  than  in  any  other  European  country.  Conse- 
quently, you  can  deduce  that  railways  are  not  always  competitors 
which  diminish  traffic  movement.  The  Prussian  Government  has 
set  itself  the  task  of  increasing  communications  by  land,  by  develop- 
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inland  navij^nalion  and  I lie  Irallic  on  railways,  and  I am 
<*()nviii(a‘d  llial  in  lids  IIk*  I’nissian  (lovcrnincnl,  do(*s  all  that  it  can. 

\V(‘  have  ali'eady  a lar;;(;  nnmhm'  ol  jinrls,  so  Ihat.  (a)mmnnir.alion 
l)(dw(;en  lli(‘  i-ailways  and  w;der  ways  has  h(;en  (itahlished  and  is 
Inujoininj^  daily  iikji'i;  (ixt(md(.*d.  Ilnl  her-i*  loo  llnir'eare  cornplainls, 
and  Ihe  er(;alion  ol  Iransshiiipin*^  ports  is  ask(Ml  lor.  Irnfifjrlant 
proj;i’(‘ss  has  luum  inad(^,  all  IIk*  saim^.  'I’Ik*  wah;r  ways  and  rail- 
ways (•om|)l(d(^  (iach  oIIhk*.  d'his  miisl  he  not  ordy  admitt(;d  in 
lh(‘oi-y  hilt  r(*,;dized  in  pra(d/ic(*.  That  is  why  I ask  yon  not  to  aeci^pt 
th(^  r(*sohitions  proposed  in  thii  torm  in  whieti  tti(;y  are  snhiriitted. 
I pi'oposi*  to  omit  tti(^  preamhkis  and  tin*  first  two  eonehisions  and 
lo  ac^rept  the;  last  eonedusion  sli'^htly  mo(lili(*d. 


Mr.  i)K  Hovkt.  — It  is  vi^ry  trm;,  as  Mr.  (TjIsom  tias  remarked, 
lhat  lh(*.  State  has  hnilt  canals  or  improved  rivers  at  the  cost  of 
the  tax  payers;  Imt  I think  that,  in  France  at  least,  it  has  also 
takt‘11  a very  large  share  in  the  (*ost  of  establishing  railways  and 
that  not  alone  recently  for  mountain  lines,  but  also  formerly  for 
those  which  Mr.  Colson  calls  lines  of  very  good  profit  and  large; 
cii'ciilation.  From  the  fact  of  this  intervention,  which  is  continued 
under  the  form  of  guarantees,  there  has  arisen  something  artificial, 
or,  let  us  say,  extra-industrial  in  the  conditions  for  settling  the 
rales  which  may  he  adopted  for  the  lines  of  one  or  the  other  cate- 
gory as  well  as  for  the  navigable  highways;  as  to  differentiating  over 
the  whole  of  a railway  system,  from  the  point  of  view  of  the  share 
which  the  rates  of  each  portion  should  hear,  this  is  possible  and 
may  he  rational,  hut  the  first  cost  should  not  he  considered  alone. 
I shall  not  dwell  on  this  as  it  would  carry  us  too  far. 

It  may  he  said  that  the  State,  by  making  water  ways  at  the  cost  of‘ 
the  tax  payers,  makes  possible  a competition,  which  may  some- 
times he  rather  hard,  with  another  means  of  transportation  which 
it  has  also  helped  to  organize.  Evidently  it  can  do  so,  by  reason 
of  the  very  intervention  which  it  had  and  still  has  in  this  organi- 
zation. It  this  rational?  I think  that,  without  calling  in  theoretical 
considerations,  I shall  answ^er  this  question  sufficiently  by  saying 
that  in  America,  in  this  country  where  it  is  well  known  how  hostile 
the  State  is  to  any  intervention  in  industrial  affairs  and  where  it  is 
far  from  having  done  for  the  railways  anything  comparable  with 
what  is  done  with  us,  the  State  is  seen  to  he  disposed  to  have  a share 
in  the  creation  or  improvement  of  navigable  highways.  This 


.appeal's  to  be  the  (*ase  at  least  trom  the  dociiinenls  dislrilnited  to 
I h('  pi'(^s(Mit  (longress. 

Krom  llu'  moment  that  this  donlile  intervention  oexairs,  whether 
rigidly  or  wrongly,  rightly  in  my  opiidon,  it  is  evidently  not  in 
tavoi’ (‘spiadally  of  (he  railways  or  esjieeially  of  navigation,  hnt  in 
favor  of  1 rade.  Kither  this  stioidd  not  l)e  or  it  is  ne(a*ssarya|)pa- 
reidly  that  eommerce  should  obtain  by  it  the  maximnm  of  utility 
and  dev(dopment.  This  will  he  more  easily  reached  if  the  railways 
admit,  or  let  ns  say,  if  yon  will,  snhniit  to  common  rates,  than  if 
'tiu'  two  modes  of  transpoidation  pretend  to  remain  strangers  to 
eaidi  other. 

Mr.  Lr:vv.  — In  snmndng  ii|)  the  discussion,  he  proposes  that 
Ihe  conclusions  of  the  general  reporter,  Mr.  Moschird,  he  adopted 
as  to  the  third  point,  the  tii*st  two  and  the  thi'ee  preambles  l)eing 
abandoned. 

Atr.  Sv.MPUKR.  — I agree  to  Vice  President  Levy’s  [)i*oposition, 
and  I should  like  this  to  be  retreated  again  foi*  the  other  Germans. 
We  therefore  set  aside  the  })reambles  as  well  as  the  first  two  points 
and  accept  the  third. 

Mr.  CoLSOx.  — Joins  in  the  suppression  of  the  three  preambles 
and  of  the  tii'st  two  points  of  the  conclusions. 

Mr.  ViTTA.  — 1 believe  that  I express  the  general  feeling  liy 
ottering  the  thanks  of  the  Section  to  Mr.  Moschini  who  has  studied 
the  reports  presented  and  has  given  such  a clear  synopsis  thereof; 
and  who,  having  spoken  in  German,  has  allowed  Mr.  Sympher  to 
seize  the  conclusions. 

Mr.  Moscuixr.  — Expressing  his  pleasure  that  his  conclusions 
had  brought  the  discussion  on  pi'actical  ground,  reads  the  conclu- 
sion as  modified.  Suppressing  the  three  preambles  and  points  1 
and  II,  there  remains  only  the  third,  viz  : 

((  The  relations  between  the  railway  and  the  navigable  highway 
))  should  be  improved  so  far  as  possible  by  all  technical  and 
0)  adi^inistrative  means,  and  by  rates  which  contribute  to  create 
))  a constantly  growing  mixed  transportation.  » 

This  was  approved  by  the  meeting  and  the  President  declared  the 
'Session  adjourned. 
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Wednesday,  September  27,  1905,  at  9.30  A.  M. 


I*rrsidc7tl  : 

Sr  naif)  )•  liaron  Casaxa. 


Tilt:  l‘m<:sir)t:xT.  — Gentlemen,  I noticed  at  the  last  session  that 
most  of  the  Members  did  not  understand  Italian,  hut,  on  the  other 
hand,  tliat  the  greater  ])aid  of  them  did  understand  French.  As 
President,  I wish  that  t also  knew  German  and  English,  but  that  is 
not  my  case.  I therefore  ask  youi*  permission.  Gentlemen,  to  use 
for  to-day’s  session,  and  for  those  which  follow,  theFrench  language 
in  oui‘ debates.  If  it  become  necessary  so  to  do,  I shall  take  care 
to  have  transladed  in  to  Pbiglish  or  German,  as  the  case  may  be, 
such  points  as  may  not  be  clear  for  any  of  you. 

Then  I regret  to  inform  you  that  it  is  impossible  for  the  Minister 
of  Agriculture  to  honor  to-days  session  with  his  presence,  and  I 
communicate  to  you  the  despatcli  which  be  has  had  the  kindness 
to  send  to  the  Congress  : 


((  Senator  Colombo,  Milano, 

))  1 have  received  your  kind  invitation  for  the  Navigation 
))  Congress.  Just  reached  Piome,  I wish  the  greatest  success  to 
))  the  impoidant  works  of  the  Congress,  which  interest  me  greatly 
))  as  Minister  of  Commerce. 

))  My  cordial  greetings. 


))  Rava.  )) 
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Bol'orc'  l)Oginning‘  Iho  delnites  of  this  session,  I should  like  lo  ask 
tlie  iM('ml)ei*s  whether  they  tiave  any  nnnarks  lo  make  on  the 
suhjeet  of  the  minutes  of  the  last  session. 


Mr.  I.KVV.  — Says  that  he  has  no  objection  to  the  mirmtes  as  a 
wtiole;  only  he  would  like  to  have  the  French  text  of  the  minutes 
sliglitly  changed.  The  resolution  passed  at  the  first  session  should 
rather  be  ttie  following  ; 

The  section  desires  that  the  contacts  between  railways  and 
highways  for  navigation  be  increased  as  much  as  possible  liy  all 
the  technical  and  financial  means  belonging  to  each  country. 

The  English  are  asked  if  they  agree  to  the  text  of  the  report 
in  their  language. 

They  make  no  remarks. 

The  Phestdent.  — Gentlemen,  the  remark  made  on  the  subject 
of  the  I’eport  is  really  but  a remark  of  form.  We  were  all 
agreed  as  to  the  text  of  the  report  prepared  in  Italian.  But  these 
reports  were  presented  in  different  languages  and  Mr.  Levy  has 
formulated  his  remarks.  Mr.  Levy  desires  that  the  conclusion  in 
French  be  stated  as  follows  ; 

« Les  contacts  entre  chemins  de  fer  et  voies  navigables  doivent 
))  etre  multiplies  autant  que  possible  par  les  moyens  techniques, 
))  administratifs  et  a I’aide  de  tarifs  propres  a developper  de  plus 
))  en  plus  les  transports  mixtes.  » 

(The  points  of  contact  between  railways  and  navigable  highways 
should  be  multiplied  as  much  as  possible,  by  technical  and  admi- 
nistrative means,  and  by  the  assistance  of  tariff  rates,  suited  more 
and  more  to  develope  mixed  transportation.) 

Gentlemen,  it  remains  to  appoint  a general  reporter  on  the  first 
question  for  the  closing  session;  I propose  to  you  Mr.  Maurice 
Levy. 

The  proposition  is  adopted. 

The  President  declares  the  discussion  of  tlie  thiiM  question  as 
open  and  asks  the  general  reporter,  M.  Crugnola,  to  set  forth  his 
observations. 

Mr.  Crugnola.  — Gentlemen,  as  the  general  report  has  already 
been  distributed  to  the  Members  of  the  Congress,  it  seems  to  me 


iiscU'ss  In  h(‘i‘(‘  whal  (^vcry  oik*  lias  Ihumi  alili*.  to  n‘a(l.  I liavcj 

IriiMl  in  IIh*  lirst  pai'l  to  prcsinil,  in  a wholly  ohj(;ctiv(*  way,  a smii- 
niary  ut  lh(‘  (‘Icvini  I’oiiorls  |H’(*,s(nit(*(l,  and  if  1 hav(‘  not  (Jorn*,  so  as 
fully  as  niij^lil  lx*  (Icsin'd,  il  is  IxM^aiisc  of  lh(;  i‘(!Solntion  of  tin; 
K\('cnliv(^  hoard  which  has  liniil(‘d  tin;  ‘<(*ncral  rc|)orls  t(j  "iO  pa^cs. 

In  th(‘  s(M:ond  pari,  I hav(;  scl  forth  whal  is  ini|)orlant  in  tin; 
lh(‘  spcinal  r('porls  for  Ihcj  sohilion  ol'  the  prohicin  snhmiUed  to  tlu; 
(ani^rcss.  TIk’sc  r(‘porls  hav(‘  fnrnish(‘d  v(‘ry  j-ich  and  valnahic 
inah'rial,  so  lhal  all  ipicstions  (d‘  d(‘lail  in  r(*^ard  lo  (^acti  of  the 
syshnns  proposi'd  and  w'hicdi  were  the  ohject  of  discussion  at  ttie 
pn'C(‘dinj;  (lonjAi'css,  hy  r(‘ason  of  tin;  nnct'rlainty  hanging  over 
Ihein,  may  now,  il  scimiis  to  im^,  he  consid(;red  as  solved;  hence  the 
discussion  will  h«‘  (!i rcnmscrilHMl. 

Still,  (‘V(Mi  within  these  limits  the  jirohicmi  maybe  (ainsidere.d  in 
two  ways,  :ic-cording  as  it  he  intended  to  (‘xamine  ttie  systmns 
suited  to  overcome  a high  tift  between  two  levets  of  a canal,  for  a 
dinerence  of  lungtit  at  a giv(m  point,  or  (ds(*.  to  rise  over  a total  lift 
distributed  over  the  entire  lengtti  ol‘  ttie  canal,  in  passing  from  one 
slope  to  anothei'or  from  one  hydi*ogi-a))tiic  basin  to  another. 

tt  is  evident  that  in  most  cases  the  ijrohlem  must  he  met  liy  ttie 
second  method;  it  has  been  treated  ttius  hy  most  of  the  reporters 
and  ttie  proposed  resolutions  wtiicti  \ tiave  the  honor  to  lay  before 
you  is  conceived  along  the  same  lines. 

Moreovei*,  the  problem  in  this  form  includes  the  other  from  the 
technical  ])oint  of  view  ; because  when  it  isaipiestion  of  an  isolated 
case,  of  a single  lift  at  a given  jioiiit,  the  solution  may  be  sought 
from  the  technical  and  economical  points  of  view  alone.  I dare 
to  liojie,  then,  that  in  treating  the  question  in  the  form  presented 
the  intentions  of  the  Congress  have  been  welt  understood. 

Since  the  jireparation  of  my  genei*at  i*epord,  the  technical  maga- 
zines have  continued  to  jiubtish  articles  relating  to  the  International 
competition  at  Vienna;  they  have  made  known  the  mechanical 
and  technical  arrangements  of  the  projects  which  have  received 
premiums,  and  numerous  details  of  construction  relating  to  certain 
other  projects  to  which  the  jury  has  awarded  an  honorable  mention. 
All  this  is  known  and  may  be  considered  as  being  included  among 
the  elements  which  serve  as  a base  to  the  discussion  which  is  about 
to  begin. 

Among  the  projects  which  received  an  honorable  mention  is  one 
of  which  the  report  has  been  received  through  the  care  of  the 
Committee;  it  is  a project  for  two  locks  each  of  18  metres  tift 
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S('|)ai*al(Ml  hy  a,  s(iclioii  ol’  Uio  canal  400  iiuitrcis  lon^.  Us  author  is 
Mr.  Wilhelm,  Kiigiman*  of  the  fronts  et  Ctianssec^s  at  Gap.  'ftiis 
proj('ct  conlirms  the  opinion  of  one  of  the  re[)orters,  Mr.  de  Ik) vet, 
that  for  lifts  of  less  than  about  20  metres,  resort  should  tie  had  to 
locks.  Gach  wall  of  Mr.  Wilhelm’s  locks  is  made  up  of  15  buttresses 
connected  by  lloors  which  form  the  bottoms  of  six  storage  tiasins. 
The  consumption  of  water  at  each  lockage  is  reduced  to  2475  cubic, 
metres,  wbich  is  very  small. 

The  large  number  of  parts  which  make  u[)  a lock  does  not  givi*, 
rise  to  any  excessive  complication,  as  might  be  supposed,  liecause 
it  is  a (piestion  of  identical  and  little  complicated  parts,  when  they 
are  considered  separately. 

In  my  genei*al  report,  I have  mentioned  three  special  solutions, 
outside  of  those  submitted  for  discussion  : but  I desire  to  point 
out  a foiu-th  one  with  which  I only  became  acquainted  after  the 
said  I'eport  had  been  prepared  ; it  is  a pneumatic  lift  which  its 
author,  M i\  xMarzola,  Manager  of  the  Zschokke  Works,  presented  at 
the  Vienna  competition  under  the  assumed  name  of  ((  Avenir  », 
one  which  the  jury  considered  worthy  of  being  taken  into  conside- 
ration. 

It  is  a gigantic  lock  chamber,  having  a height  corresponding  to 
the  difference  of  level  to  he  overcome,  against  which  the  two 
reaches  abut.  A steel  cari*ier  moves  vertically  between  the 
walls  of  the  lock,  under  the  intluence  of  compressed  air.  It 
receives  a boat  from  one  of  the  reaches  and  raises  or  lowers  it  to 
to  the  other'  reach.  The  total  weight  including  the  water  is 
2010. h tons  and  the  air  pressui'e  from  below  upward  is  2111.2  tons; 
that  is  a difference  of  100  tons,  which  is  sufficient  up  to  the  limit 
of  the  rise.  The  time  spent  in  raising  or  lowering  a boat  is 
21  minutes  and  12  seconds,  and  there  is  no  consumj)tion  of  water. 

I have  desired  especially  to  call  tlie  attention  of  the  Members 
to  these  special  pr'ojects  which  aj*e  not  mentioned  in  the  distri- 
buted reports,  because  they  confirm  the  conclnsions  which 
I reached  in  the  Gener'al  Rejiort,  wheiT  1 say  that  studies  and 
trials  whose  object  is  to  reduce  the  consumption  of  water  should 
he  encouraged,  and  also  because  it  would  he  very  useful  for 
science  to  have,  in  some  wholly  special  case,  an  application  made 
of  these  original  systems,  whose  ingenious  and  seductive  ideas 
only  await  experiment  to  produce  fruit  and  jierhaps  to  bring  forth 
results  whose  hearing  was  altogether  unexpected. 
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I iiijiy  l)(!  ;iII()V'(mI  Io  (mkI  with  a r(*w  (;onsi(l(‘.raiioiis  whicfi 
cliicid.'ih*  lh(*  r(‘Soliilions  i)fO|)os(Ml.  II,  is,  in  rny  opiriiori,  the 
look  wfiicJi  should  ollor,  {^(morally,  tl)(‘  s(jliition  of  tli(*  pmhhun  ; 
iM‘(!(*ssarily,  il  should  h(*  I raiisronmul  to  koep  up  wilt)  the  |)r'Ot^ross 
oT  tiavi^aliou,  and  il  is  if)  order  tf)  start  Ihis  evolution  that  it  is 
desirahh*  to  hav(‘  new  arrau^(;u)euts  praedically  tried,  so  as  to 
diminish  and  ev(*rj  do  away  wilt)  any  or  all  eonsu)nt)tion  of  water, 
ir  that  !)(',  possihU^ 

'ri)(‘  v(‘rlieal  lilt  is  considc'red  as  an  exee|)tion,  a sohitiof)  to  he 
ad)))ilt('d  lor  cerlain  eases.  Mr.  de  Itovet  considers  tt)at  « it 
))  should  only  he  a|)plied  if  it  he  f))aterially  iri)[)ossihl(5  to  use  any 
))  olh(‘r,  hf^canse  lt)(‘,  lilt  reduces  lt)(‘  capacity  of  tt)(‘  carfal.  » 

And  (‘ven  lt)c  ir)clif)ed  plane  oilers  a practical  solution  only 
ur)der  the  condition  oT  being  al)le  to  cor)centrat(3  at  a single 
point  Ihe  lilt  to  he  overcone,  that  is  an  exceptional  case. 

'rhe  project  of  the  canal  fro))i  th(*  iJanube  to  the  Oder  shows  the 
difficulty  of  this  solution.  d't)e  U.dal  dilleref)ce  of  level  has  been 
concentrated  at  seven  i)oints;  b))t  afuong  these  lifts  there  are 
four  of  19  ))).,  i25. 1 ))).,  15.^2  )U.  and  21.2  >)).,  which  do  not  justify 
the  use  of  inclined  planes.  The  other  lifts  are  of  95.9  )ti., 
49.5  ))).,  and  95  ))).  I’espectively. 

I have  no  doubt,  Gentlonen,  that  the  discussion  will  bring  out 
)))ore  light  and  new  elonents;  hut  1 hope  that  it  will  place  in  relief 
reasons  through  which  the  Oongress  can  arrive  at  resolutions 
si)))ilar  to  those  proposed. 

Till-:  Pi^KsiDF.XT  declai'es  the  discussion  open. 

Mr.  i)F  Bovkt. 


(ronilemcn, 

I )uay  he  allowed  to  suj^pose  that  you  are  all  acrpiainted  with 
the  rejDorts  wich  have  been  distributed. 

Several  of  the  reporters  have  made  prominent  the  importance 
of  the  questions  touching  eithei’  the  efficiency  of  a canal  or  the 
utilization  of  the  plant  which  circulates  thereon;  it  seems  to  me 
that  even  after  them  there  remains  something  for  me  to  say. 

It  is  well  understood  that  the  capacity  of  a canal  is  just  the 
capacity  of  its  least  capacious  work,  and  furthermore  it  is  self 
evident  that,  for  works  of  the  same  kind,  the  possible  efficiency 
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is  ‘Creator  as  the  height  of  elevation  is  less.  And  finally  there 
is  no  (lonht  lhat  for  small  lifts  nothing  begins  to  apf)roach  the 
old  locks. 

Hence  more  or  less  of  the  possible  efficiency  of  a canal  will 
h(',  saci'iliced  as  soon  as  there  is  introduced  a single  work  witti 
a high  lift,  or  as  soon  as  ttie  dilTcrence  of  level  is  overcome  with 
locks  having  a lift  markedly  greater  than  those  formerly  in  use. 
But  it  is  a necessity  which  arises  from  all  the  present  conditions 
of  the  transportation  industries,  conditions  which  force  navigation 
not  to  be  satisfied  with  what  was  sufficient  in  past  times.  Is  it 
necessary  to  ask  as  a proof  of  this  what  has  become  of  the  traffic 
on  canals  which  have,  on  parts  of  their  course,  several  locks 
sometimes  only  a few  hundred  metres  apart,  canals  which  used 
to  render  other  service  when  there  were  only  ordinary  roads 
running  by  their  sides? 

As  a matter  of  fact  the  efficiency  of  the  canal  must  be  sacrificed 
to  improve  that  of  the  boats  and  of  the  hands  who  operate  them, 
and  for  that  nothing  would  be  worth,  if  it  were  possible,  the  concen- 
tration at  a single  work  of  the  whole  difference  of  level  of  a 
slope.  In  a word,  the  lower  the  works  the  better  for  the  canal, 
the  higher  the  works  the  better  for  the  boats. 

To  accommodate  best  these  contradictory  requirements,  Messrs. 
Hermann  and  Prussmann  have  indicated  a very  ingenious,  per- 
haps too  ingenious  mathematical  solution,  to  which  they  will 
allow  me  to  make  two  objections.  The  first  is,  that  they  neglect- 
ed, in  forming  their  equation,  at  least  one  element  which  will  be 
pointed  out  further  on  and  which,  for  that  matter,  I do  not  see  how 
to  introduce  into  a calculation  ; the  second  is  that  it  will  very  rarely 
liappen  that  the  surface  of  the  ground  may  have  a sufficiently 
mathematical  shape  to  lend  itself  without  excessive  cost  to  the 
systematic  realization  of  the  best  {optima)  value  of  H.  The  slope 
of  the  watershed  would  have  to  be  at  the  very  least,  a necessary  if 
not  sufficient  condition,  almost  uniform  and  that  rarely  happens  in 
fact  except  when  it  is,  if  not  zero,  at  least  very  nearly  zero. 

Mr.  Vernon-Harcourt  is,  I think,  wholly  right  when,  considering 
also  this  mean  slope,  but  asking  what  it  can  really  indicate,  he 
concludes  that,  when  its  value  exceeds  a given  figure,  it  must  be 
considered  that  locks  as  they  have  been  generally  used  up  to  now 
become  insufficient,  and  that  they  must  be  made  higher  or 
something  else  must  be  sought. 
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Hill  il  n'liiains  cloiihl I'lil  Ml  I(>msI  wlicl.lirr  il  lx;  possililc;  l,o  »iv(; 
r’c^iilMrly  lo  IIh;s(;  lii^^hi'r  works  m h<;i^fil  wliicJi  varies  hiil.  lillle, 
froiii  lli(‘  (*a l(Mi ImIimI  m(‘ari. 

Tli(‘r(*  are  in  tin*  re|)orls  several  esliiiiales  ol'  whal  110*^1)1  l)e  Hh^ 
eni(!ieriey  oflliesi;  works  havin'’  a ‘^r(‘al.(;r  lill.  lhan  those,  '^(‘nerally 
in  iis(‘  ii|)  lo  now.  II  is  nol  worth  wliile  lo  dwell  upon  a lew  slif^tit 
diller(‘[ie,(‘s  in  IhV  valuation  of  lime,  l)iit  tlirn'C  is  om;  r*(;mark  wtiieli 
appi’ai-s  lo  ni(‘  lo  I’orec  ilsidf  lo  lh(‘  trout. 

Miissrs.  Ih'rinann  and  Hriissinann,  consid(‘i‘in{4  Ihe  ease;  ota longi- 
liidinal  liti,  assiiiiH'  that  it  will  have  a single  li‘ae,k.  Wtiy?  Such 
works  ari‘  provided  gimerally  witti  a doiihU;  li-ack;  it  is  rational 
lliiis  lo  (xpiip  Iheni,  and  it  is  rational  also  to  make  compar'isons 
Ixdweim  works  involving  costs  ot construction  ot  likeordei*,  wtiicti 
is  the  cas('  toi*  a doiihU;  track  lit!  or*  tor  all  thi;  shigle  locks  otgreat 
litI,  whic,h  may  i*(‘plac,(;  it;  — a systrmi  ot  a ser-ies  ot  doiihle  locks 
involving  then  a much  gr’oatm*  c,ost. 

In  this  (;ann(‘ction  1 cannot  tielj)  noting  in  ttu;  r*eports  ditterences 
ot  cost  which  must  k^ad  lo  tiesitation  in  accepting  conclusions. 
Koi*  exanijrle  : Mr.  Smreek  puts  the  cost  ot  a lock  ot  JO  in,  and 
small  consumption  ot  water  at  1)00, 000  ci’owns,  while  i\Tessr"s.  tJer- 
mann  and  Ih’ussmann  put  it  at  1,000,000  marks,  and  I think  that 
th(*y  are  more  nearly  i-ight. 

It  a longitudinal  jrlane  have  two  tracks,  ttien  the  value  ot  a Z » 
given  by  these  gentlemen  should  be  doubled,  let  us  say  less  than 
doubled  to  take  into  account  an  increase  ot  time  lost,  tor  example 
multiplied  by  1.75,  in  any  event  much  greater  than  that  given;  it 
it  he  doubled  there  will  be  found  a value  gi'eater  than  the  Z corres- 
ponding to  a lock  for  any  j)ositive  value  of  the  lift. 

Mr*.  Smr’cek  considers,  it  is  tr*iie,  a longitudinal  plane  with  two 
tracks,  but  he  assumes  that  the  speed  will  only  he  0.50  metre. 
Why  this  tigur*e?  I really  see  no  reason  for  not  granting,  with  the 
gr*eater  number*  of  the  authors  of  pi’ojects,  that  this  speed  will  be 
1.00 metre  ; I consider  that  we  may  hope  to  exceed  this  figure;  per- 
haps practice  will  show  some  day  what  it  will  be.  If  1 metre  be 
assumed,  thei^e  is  obtained,  with  Mr.  Smreek’s  figure,  a dui’ation  of 
passage,  for  two  boats  in  opposite  directions,  of  32  minutes  in  the 
case  of  an  inclined  plane  40  m.  in  height  instead  of  28  minutes  in 
the  case  of  a lock  of  10  m.;  36  minutes  with  locks  of  15  m.,  and 
44  minutes  with  locks  of  20  m. 

As  this  author,  in  considering  the  case  of  the  canal  from  the 
Danube  to  the  Oder,  expresses  the  hope  that  it  may  be  built  with 
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locks  ;u)(l  lh(‘  Icwc'sl  possibU^  miinbcr-  ol‘  levels,  \v('  miisl  assume- 
thal  he  conlemphiles  the  use  of  locks  of  10  to  15  m.;  and  really  il 
seems  lo  me  j)ossil)le  to  coiicliKie  troui  the  preceding  remarks, 
based  on  tignres  as  given  by  the  t*eporters  themselves,  that  the 
etTiciency  of  inclined  planes,  at  least  up  to  a height  of  about  40  m., 
is  (piite  of  the  some  order  as  the  efficiency  of  locks  of  10  to  15  m.  in 
height;  and  it  must  be  sup|)osed  that  every  one  agrees  that  this  last 
is  a(!ceptable. 

I have  only  S])oken  here  of  tlie  efficiency  of  tlie  work  without 
caring  for  the  time  gained  l)y  the  l)oat,  whicti  would  be  15  minutes 
for  the  horizontal  distance  of  1 km.,  at  the  rate  of  4 km.  an  hour, 
and  Id  minutes  for  manoeuvres,  by  taking  the  figures  of  Mr.  Srnreek 
and  by  comparing  a 40  m.  lift  with  4 locks  of  10  m.  each.  This 
concerns  the  second  side  of  the  question,  the  utilization  of  the 
boats.  It  is  easy  (and  this  is  done  in  the  reports)  to  find  the  total 
of  the  times  gained  for  a given  length  of  trip,  and  to  find  that  they 
only  represent  a few  hours  of  the  whole  time  spent  on  the  entire 
journey,  and  to  say  with  Mr.  Smreek  that  these  advantages  will  be 
much  reduced  by  the  waiting  of  trains  at  the  lifts.  In  the  first 
place,  will  there  he  any  trains?  Nothing  is  less  sure  : for  my  part, 
I consider  that,  when  floats  have  to  be  locked  singly,  traction  can 
only  be  carried  on  under  good  economical  conditions  provided  that 
they  can  be  hauled  separately.  If  that  should  cease  to  he  true, 
it  would  only  be  in  the  case  of  very  long  levels  and  very  small 
trains;  I say  very  long  levels  and  consequently  machines  of  high 
lift.  Then,  whether  the  boats  arrive  separately  or  in  a train  at  the 
entrance  to  the  works,  they  will  lose  time  if  the  works  be  not  free ; 
this  is  sure,  but  it  is  independent  of  the  nature  of  the  work.  In 
every  case,  I have  indicated  it  by  a word  when  beginning,  and 
this  remark  brings  me  back  to  it,  all  the  calculations  presented 
neglect  one  essential  element.  They  all  suppose  that  the  whole  of 
the  operations  provided  for  will  be  performed  with  a regularity 
comparable  with  that  of  the  time  table  of  a railway.  Such  a 
supposition  is  clearly  inadmissable  in  connection  with  navigation. 
This,  among  all  methods  of  transportation,  is  the  one  most  subject 
to  the  greatest  causes  of  irregularity,  this  is  its  special  failing,  the 
one  against  which  we  must  be  forewarned,  because,  as  a matter  of 
fact,  the  regularity  of  a canal  service  is  more  important  in  turning 
to  the  best  advantage  both  the  water  and  the  boats  than  is  the  rate 
of  speed  or  the  quickness  of  operating  the  works.  Now,  every 
obstacle  on  the  way  is,  evidently,  a risk  for  aggravating  or  for 
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iimlli|)lyifi^  IIk;  c:uis(*s  oT  and  conscajiienlly  the  more 

l(!V<‘ls  llien;  ai-e  IIh;  ^i‘(!alei-  is  Ukj  dilliciilly  in  avoiding  delays. 

What  coefficient  should  lje  introduced  into  the  calculations 
in  order  to  Indng  in  this  element?  1 declare  rny  complete 
inability  to  determine  it.  1 might  seek  its  importance  by 
exam|)lcs  if  the  time  reserved  for  each  communication  did  not 
have  to  be  very  limited;  but  1 think  that  it  is  beyond  calculation, 
and  that  is  why,  in  this  case,  we  must  not  hold  exclusively  to 
the  indications  derived  from  mathematical  operations  alone. 

I will  add,  in  conclusion,  that  I see  no  necessity  for  having 
all  the  works  along  a canal  of  the  same  ty[)e.  As  to  the  lock 
kee))ers,  each  one  has  to  handle  only  the  one  to  which  he  is 
accustomed.  As  to  the  boatmen,  what  they  do  is  reduced  to 
entering  and  leaving  a lock  ; aside  from  a few  precautions,  it  is 
always  the  same  thing,  the  essential  for  them  is  that  this  .same 
thing  should  recur  as  rarely  as  possible. 

This  being  so,  if  the  line  lead  at  certain  points  to  having 
differences  of  level  of  15  to  20  m.,  it  is  clear  that  vertical  lilts 
should  be  used,  and  it  is  evident  that  those  who  are  especially 
interested  in  the  efficiency  of  the  canal  should  recommend 
them.  It  seems  however  that  such  differences  can  now  be 
overcome  by  locks.  These  will  be,  evidently,  more  complicated 
than  the  old  locks  — which  is  not  surprising  as  they  give  much 
more  ; — they  are  not  so  much  so,  however,  if  practice  justify 
the  previsions  of  the  authors  of  the  projects,  as  not  to  represent 
a work  which  every  one  would  prefer  undoubtedly  to  a lift. 
It  is  especially  pleasant  to  be  able,  in  this  country  which  gave 
them  birth,  to  foresee  this  great  extension  of  the  domain  acces- 
sible to  these  works. 

If  the  line  of  a canal  should  lead  to  the  useful  construction, 
at  some  point  of  a much  greater  difference  of  level,  I really  see 
no  objection  to  overcoming  it  by  an  inclined  plane,  and  I think 
that  that  would  be  better  than  two  locks. 

The  limit  at  which  locks  or  lifts  stop  will,  doubtless,  not  vary 
much.  As  it  is  here  merely  a comparison  between  costs  of 
construction,  it  needs  no  prophet  to  show  this,  as  the  too  rapid 
increase  of  these  costs  for  vertical  works  must  always  obey  the 
same  laws. 

Transverse  planes  do  not  seem,  in  spite  of  their  advantages, 
to  offer  yet  the  same  degree  of  safety  as  longitudinal  planes. 
The  future  will  tell  whether  it  is  not  because  they  have  not  yet 
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been  so  closely  studied,  perhaps  because  they  have  been  pointed 
out  under  circumstances  of  very  broken  country  where,  up  to 
the  present  time,  there  has  been  less  thought  of  introducing 
canals. 

At  all  events,  I think  that  the  further  we  go  the  more 
necessary  it  will  be  found  to  build  new  canals  with  the  fewest 
possible  number  of  steps,  and  that  the  possibility  of  making 
the  heights  of  steps  necessary  to  realize  this  desideratum  is 
now  seen. 

M.  Prussmann.  — Conclusions  : The  basis  on  which  to 
judge  the  systems  suited  to  overcoming  high  lifts  between  the 
levels  of  canals,  lies  in  the  most  important  characteristics  of 
the  various  systems,  that  is  to  say  mainly  : capacity  as  to  the 
number  and  speed  of  the  boats  carried,  first  cost  and  cost  of 
maintenance,  safety  in  handling  boats,  and  construction. 

I.  Up  to  15  m.,  locks  are  the  best  apparatus.  With  storage 
basins,  the  water  consumption  is  greatly  reduced,  without 
however  increasing  too  much  the  time  of  lockage. 

II.  For  greater  differences  of  level,  we  must  consider  flights 
of  locks,  vertical  lifts  able  to  rise  to  a height  of  about  25  m.,  or 
else  flights  of  lifts  ; longitudinal  and  transverse  inclined  planes 
may  also  be  considered,  and  eventually  new  systems.  A typical 
system  for  all  heights  or  for  certain  fixed  heights  cannot  be. 
given. 

The  system  must  be  chosen  in  all  cases  by  taking  into  account 
the  site  and  conditions  of  construction,  navigation  and  traffic  on 
the  canal. 

For  the  site,  there  must  be  considered  the  total  height  and 
slope,  the  nature  and  surface  of  the  ground,  the  water  supply 
for  operating  and  the  eventual  use  of  hydraulic  forces. 

As  to  the  systems,  it  is  well  to  remember  that  flights  of  loc'cs 
and  of  lifts  demand,  with  increase  of  height,  a steadily  growing 
increase  in  the  costs  of  construction  and  operation  ; but  they 
retain  the  same  capacity  for  traffic  as  in  the  case  of  less  heights. 
The  expenses  for  inclined  planes  with  a single  lift  increase 
but  very  little  as  the  height  increases,  but  their  capacity  for 
traffic  becomes  notably  reduced.  The  division  of  a high  lock 
among  several  lower  ones,  but  having  in  all  an  equal  height, 
does  not  increase  the  cost  of  construction,  whereas  the  division 
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oT  llie  works  of  other  systems  iiiultiijlies  the  total  cost  very 
iieai'Jy  m inverse  profjortioii. 

111.  It  appears  uselul  therefore  to  direct  studies  and  expe- 
riments : 

a)  for  locks,  toward  quickness  of  manoeuvring  and  storage 
basins  ; 

b)  for  lifts  and  inclined  jilanes,  toward  increase  of  capacity 
for  traffic,  economy  and  safety  in  oi)erating  ; 

c)  for  all  systems,  toward  details  of  the  economic  value  of 
the  apparatus,  taking  into  consideration  the  following  import- 
ant points  : 

Dimensions  of  canals  and  boats,  traction  of  boats,  their  mean 
and  maximum  speeds,  passing  points,  time  of  lockage,  com- 
mercial speed  of  boats  where  locks  exist,  traffic  capacity  for  the 
number  and  tonnage  of  boats,  cost  of  construction  and  mainte- 
nance, cost  of  locking  for  each  boat  (operating  and  maintenance, 
fuel  and  water  for  supplies,  total  annual  expenses,  interest  and 
sinking  fund,  value  of  the  time  lost  by  locking),  length  of  the 
levels  in  order  to  avoid  the  unnecessary  stopping  of  boats  before 
the  lifting  apparatus,  traffic  on  canals  where  the  boats  are 
towed. 

Mr.  Gerdau.  — Mr.  Crugnola’s  general  report  is  very  clear 
and  gives  a full  idea  of  his  mode  of  looking  at  the  matter.  The 
conclusions  given  at  the  end  of  his  report  are  exact,  and  it  would 
be  well  to  have  them  accepted  by  the  Congress  in  conformity 
with  the  proposition  of  the  general  reporter.  The  lock  is  a 
simple  plant  when  it  is  a question  of  small  differences  of  level. 
In  the  case  of  greater  lifts,  a flight  of  locks  is  no  longer  a simple 
plant.  As  the  general  reporter  said  in  his  conclusions,  a flight 
of  locks  can  only  be  considered  in  the  case  of  a double  lock,  for 
lifts  of  average  heights  and  where  there  is  a sufficient  water 
supply.  Hence  the  use  of  the  flight  of  locks  is  restricted. 

It  may  be  said  that  a flight  of  single  locks  is  an  uneconomical 
plant  and  one  of  small  value.  If  the  flight  is  to  furnish  a cir- 
culation both  up  and  down  at  all  times  it  must  consist  of  double 
locks.  From  the  technical  and  economic  standpoint,  single 
locks  only  work  advantageously  when  they  are  far  enough  apart 
for  the  time  spent  in  going  from  one  to  the  next  is  equal  to  the 
duration  of  a complete  lockage  of  a vessel  up  and  down.  It 
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follows  from  this  that  if  a lockage  requires  30  minutes  | 
down)  and  the  speed  of  the  boats  is  from  6 to  8 kilond 
hour,  the  locks  shoLdd  be  3 or  4 kilometres  apart. 

The  agitation  of  the  water  which  takes  place  when  the  locks 
in  the  level  are  emptied  also  requires  such  an  arrangement. 

I also  accept  the  general  reporter’s  opinion  limiting  the  use  of 
flights  of  double  locks  and  of  vertical  lifts  to  25  metres.  A 
flight  of  greater  height  becomes  dangerous  by  the  fact  that  if 
one  of  the  numerous  mechanical  appliances  of  which  it  is 
composed  fails,  the  whole  flight,  or  at  least  a great  part  of  it,  is 
put  out  of  service. 

Nor  does  the  construction  of  vertical  lifts  more  than  25  metres 
high  offer  any  security,  because  the  mass  of  the  head  bay  inter- 
feres with  the  safety  of  the  entire  work  if  the  nature  of  the 
ground  is  not  essentially  favorable.  A vertical  lift  with  floats 
like  that  at  Henrichenburg  is  not  to  be  criticized  on  account  of 
the  mechanical  appliances  used  in  its  construction,  but  on  ac- 
count of  the  danger  offered  by  the  mass  of  the  high  head  bay  with 
its  retaining  walls  and  its  foundations.  The  use  of  an  iron  trunk 
(Briicken-Kanal)  applied  to  the  head  bay  changes  nothing  in 
this  respect. 

In  this  case  the  inclined  plane  should  be  adopted,  as  Mr. 
Crugnola  says  in  his  conclusions.  The  inclined  plane  is  a 
simple  solution  economically  and  technically,  provided  that  it 
remain  within  the  technical  limits  given  by  the  service  of  a 
single  lock. 

I was  surprised  to  find  in  the  reports  of  some  of  these  gentle- 
men, for  example  in  those  of  Messrs.  Genard  and  Vernon-Har- 
court,  altogether  erroneous  ideas  about  the  Henrichenburg  lift. 
This  lift  which  was  finished  in  1898  and  put  into  permanent 
service  in  1899,  when  the  Dortmund-Ems  Canal  was  opened, 
has  worked  for  7 years  irreproachably  and  satisfactorily,  and 
since  then  there  have  been  no  accidents  or  interruptions  of  any 
importance.  Furthermore  the  operating  expenses  of  the  Hen- 
richenburg lift  have  been  very  small.  The  consumption  of 
power  required  by  a double  lockage,  that  is  : the  lifting  of  one 
boat  and  the  lowering  of  a second,  requires  but  10  KW-hours, 
so  that  the  lockage  of  four  boats,  including  all  accessory  servi- 
ces, e.  g.  handling  of  gates  and  boats  by  capstans,  requires  but 
20  KW-hours.  With  a service  of  15  hours,  the  consumption  of 
power  is,  therefore,  300  KW-hours,  which  at  the  rate  of  4 to 


5 jjfennigs,  or  G ceniimes,  is  l)ui  18  francs  a day  for  handling 
GO  Goats.  The  total  cost  of  operating  and  maintenance  of  the 
llenrichenhurg  lift  is  18  to  20,000  marks  (=  $ 4,500  to  $ 5,000)  a 
year. 

Jn  view  of  these  very  favorable  technical  and  economic  results 
and  of  the  strength  exhibited  by  the  whole  work  for  7 or  8 years, 
it  is  astonis-hing  that  foreign  reporters,  one  of  whom  even  says  : 
((  ac.cordiFig  lo  the  opinion  of  the  enginciers  who  studied  the 
» construction  of  the  llenrichenhurg  lift  and  superintended  its 
» execution  thejnselves  » 

depreciate  this  work  and  consider  themselves  authorized  to  say 
that  the  lift  should  not  be  taken  as  a model  and  would  not  be 
built  again  on  account  of  its  installation  which  is  open  to  criti- 
cism. As  the  constructor  and,  above  all,  as  the  responsible  con- 
structor of  the  Henrichenburg  lift,  I am  naturally  very  much 
interested  in  putting  an  end  to  such  erroneous  opinions  and  I 
declare  as  false  the  rumor,  which  has  been  spread  abroad,  that 
such  an  opinion  has  been  formulated  among  the  engineers  who 
built  the  Henrichenburg  lift.  Besides  this,  this  lift  is,  by  reason 
of  its  constant  good  working,  its  own  best  defender  against  its 
antagonists. 

It  is  said  in  some  of  the  above-mentioned  reports  that,  among 
others,  the  hydraulic  lifts  of  the  Clarke  system  are  better  than 
the  one  at  Henrichenburg,  without  there  being  any  proofs  offer- 
ed to  sustain  the  claim.  Now,  it  is  well  enough  known  that  all 
the  lifts  built  in  accordance  with  the  Clarke  system  have  had 
very  serious  interruptions  of  their  service  which  have  caused 
these  works  to  lie  idle  not  only  for  a day  or  a w^eek,  but  for  one 
or  more  months  and  even  years.  Moreover,  the  consumption  of 
powerof  a « Clarke » lift  for  vessels  of  350' tons,  as  given  by  Mr.  Le- 
febvre  (205  cubic  metres  of  water  for  each  lockage),  is  far 
greater  than  that  of  the  Henrichenburg  lift  : a consumption  of 
205  m3  of  water  raised  to  a height  of  15  metres,  and  taking  as  a 
base  a useful  work  of  0.6  x 0.8,  gives  a consumption  of  power 
of  17,5  KWh,  while  the  Henrichenburg  lift  which  raises  vessels 
of  600  to  800  tons  requires  only  10  KWh. 

If  a flight  of  locks  were  to  be  built  at  Henrichenburg  as  a second 
means  for  raising  boats,  which  however,  in  my  opinion,  is  not 
yet  settled,  it  would  not  be  on  account  of  technical  or  economic 
reasons  which  might  be  raised  against  the  Henrichenburg  lift, 
but  for  motives  which  do  not  touch  this  question  at  all. 
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Messrs.  Prussmann  and  Hermann  add  to  their  report  several 
comparative  tables  about  lifts  and  locks  : the  respective  calcula- 
tions were  made  in  accordance  with  formulae  previously  fixed. 

It  is  difficult  to  compare,  by  means  of  formulae,  such  appa- 
ratus of  different  construction,  as  these  formulae  depend  on 
arbitrary  propositions.  On  the  one  hand,  for  example,  the  arrival 
and  dei^arture  of  vessels,  the  time  of  lockage,  the  handling  of 
gates,  etc.,  cannot  be  fully  assimilated  as  the  mechanical 
means,  even  in  like  systems,  may  differ  a great  deal  in 
size  and  arrangement.  On  the  other  hand,  values,  such  as 
interest,  sinking  fund,  consumption  and  cost  of  power,  depend 
very  decidedly  on  the  impressions  and  tendencies  of  the  engineer 
who  makes  the  comparison. 

An  important  error  crept  into  the  same  report  in  the  criticism 
of  inclined  planes  through  the  that  fact  only  planes  for  a single 
tank  were  considered.  Such  planes  are,  moreover,  faulty  from  the 
economic  point  of  view.  On  the  other  hand,  planes  with  two 
balanced  tanks  have  not  been  considered  in  this  report, and  it  is 
just  these,  whose  cost  scarcely  exceeds  that  of  one  tank  planes, 
which  offer  great  advantages  in  the  matters  of  capacity  and  ope- 
rating expenses.  The  value  of  such  comparisons  is  diminished, 
naturally,  if  they  be  incomplete  and  consider  but  one  side.  The 
same  cost  of  raising  water  taken  as  the  basis  for  calculating 
the  locks  has  been  adopted  also  for  calculating  flights  of  locks, 
while  resting  all  the  time  on  suppositions  taken  at  random. 

Taking  as  a basis  the  presence  of  three  storage  basins,  and  a 
rather  too  refined  arrangement,  with  two  different  elevations, 
there  is  accepted,  for  a lock  with  a lift  of  12  metres,  a cost  for 
raising  the  water  used  for  a lockage  of  M 8.20,  and  then  it  is 
said,  without  specifying  this  calculation,  that  the  raising  of  the 
water  would  cost  but  2 Marks  per  lockage  ; nothing  more  is  said 
than  : that  in  spring  and  autumn  there  is  water  enough  in  the 
canal  to  do  without  pumping.  Then,  conformably  to  this  sup- 
position, the  reporters  place  the  cost  of  raising  water  for  a flight 
of  locks  having  a total  lift  of  36  m.,  composed  of  three  locks  of 
12  m.  each,  at  M 6 instead  of  M 24.60. 

This  causes  errors. 

Finally  the  cost  of  service  and  maintenance  of  vertical  lifts, 
based  on  the  one  at  Henrichenburg,  is  placed  at  50,000  marks 
a year,  whereas  at  Henrichenburg  it  is  only  20,000  marks.  This 
may  arise  from  the  fact  that  there  has  been  added,  outside  of 
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I, ho  cost  of  operating  and  maintenance  required  at  Ilenrichen- 
I) II rg,  1 % of  the  cost  price  of  the  lift  which  corresponds  to 
2(),0U0  marks.  This  is  not  justified  because  this  expense  does 
not  exist.  As  I have  ahready  said,  such  supf)ositions  taken  at 
random  make  comparative  calculations  inexact  and  give  but  a 
false  idea  of  the  plants. 

Jn  making  a just  comi)arison  between  flights  of  locks  and 
lifts,  the  sui)eriority  will  be  found  on  the  side  of  the  latter  when 
it  is  a question  of  great  differences  of  level. 

1 too  accept  the  third  i)aragra):)h  of  the  general  reporter 
which  says  that  the  inclined  plane  offers  a possible  and  suita- 
ble solution  when  the  height  to  be  overcome  is  very  great,  that 
is  beyond  25  to  30  metres.  The  preference  will  be  given, 
undoubtedly,  to  a longitudinal  plane  with  2 tanks  which  balance 
each  other. 

It  is  not  worth  while  to  be  impressed  by  proportions  for  the 
electrical  equilibrium  of  the  tanks.  It  is  a mistake  to  consider 
electrical  equilibrium  as  simple.  It  involves,  in  reality,  addi- 
tional mechanical  plants  which  are  expensive  and  hard  to 
watch  ; furthermore  the  first  cost  and  the  operating  expenses 
are  large.  Mechanical  equilibrium  gives  a safer  solution,  much 
more  economical,  while  avoiding  the  carriage  of  large  and 
loaded  boats  out  of  water,  a mode  of  transportation  which  is 
not  suited  to  navigation. 

The  transportation  of  vessels  out  of  water  should  be  consid- 
ered as  having  no  chance  if  regard  be  paid  to  the  competition 
of  flights  of  locks  with  lifts,  because  the  consequences  of  trans- 
portation without  water  are  for  navigation  itself  as  well  as  for 
the  vessels  and  their  cargoes,  causes  of  danger,  complaints  and 
disputes  without  end. 

I end  by  wishing  that  governments  which  have  to  decide  do 
so  by  building  lifts,  because  it  is  experience  which  makes  the 
master  and  experience  is  progress. 

Mr.  Genard.  — Gentlemen,  there  has  appeared,  since  the 
Diisseldorf  Congress,  no  fact  of  practical  importance,  so  far  as 
I am  aware,  which  can  lead  us  to  modify  extensively  the  con- 
clusions voted  by  that  Congress,  as  to  the  means  of  overcoming 
differences  of  height  between  the  levels  of  canals. 

This  is  not,  I believe,  the  opinion  of  the  honorable  general 
reporter.  Commander  Crugnola  ; therefore.  Gentlemen,  I shall 
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set  before  you  the  reasons  which  prevent  me  from  accepting  all 
the  conclusions  of  his  report. 

When  I say  that  no  new  relatively  important  practical  fact 
has  come  up  in  relation  to  this  interesting  question,  I am 
mistaken. 

One  has  indeed  appeared  by  the  construction  and  putting  into 
operation  of  a hydraulic  lift  for  boats,  of  the  same  type  as  those 
already  built  and  working  at  Anderton,  in  England  ; at  Les 
Fontinettes  in  France  ; at  La  Louviere,  in  Belgium. 

This  new  hydraulic  lift  is  the  one  at  Peterboro,  Canada, 
about  which  the  report  presented  to  the  Congress  by  Lieutenant 
Colonel  Thomas  Symons  gives  exact  information. 

From  a height  of  15,379  m.of  the  hydraulic  lift  at  La  Louviere, 
a height  which,  at  the  time  of  the  Diisseldorf  Congress,  was  the 
greatest  overcome  by  a lift  for  boats,  a leap  to  a height  of  nearly 
20  metres  (19.81  m.  to  be  exact)  was  made  for  the  Peterboro  lift. 

From  the  360  tons  which  the  boats  using  the  Belgian  lift  on 
the  Central  Canal  might  carry,  an  advance  was  made  at  Peter- 
boro, for  boats  built  like  those  plying  the  navigable  water  ways 
of  Germany,  France,  Holland  and  Belgium,  to  a tonnage  which 
might  reach  nearly  800  tons.  And  so  great  is  the  practically 
acknowledged  success  of  this  new  lift,  that  already  there  is 
under  construction  another  very  similar  one,  of  the  same  system 
at  all  events,  at  Kirfield,  according  to  what  we  learn  from  the 
report  of  Colonel  Symons  already  mentioned. 

Many  projects  for  mechanical  apparatus  intended  to  overcome 
differences  of  level  on  canals  have  come  to  light,  undoubtedly, 
since  the  Diisseldorf  Congress. 

Some  are  based  on  principles  already  applied  to  apparatus 
serving  for  the  passage  of  boats  of  small  tonnage  ; but  others 
are  founded  on  new  principles. 

The  greater  part  of  these  projects  were  produced  at  the  time 
of  the  competition  opened  at  Vienna  by  the  Austrian  Govern- 
ment, with  a view  to  building  a navigable  highway  connecting 
the  Danube  with  the  Oder  ; but  these  extremely  interesting 
projects  could  not  be  carried  out,  up  to  now,  and  receive  the 
sanction  of  experience. 

From  the  point  of  view  of  the  present  Congress,  they  can,  I 
think,  establish  but  one  thing,  which  is  that  people  are  now 
thinking  of  building  canals  under  entirely  different  conditions 
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from  those  whicli  presided  over  the  creation  of  the  old  navigable 
higliways. 

The  future  will  tell  us  what  is  to  be  expected  in  practice  from 
these  interesting  and  ingenious  projects  for  new  apparatus. 

1 consider  that,  as  a general  rule,  these  new  systems,  like, 
for  that  matter,  the  inclined  planes  which  have  been  long  under 
study,  will. not  be  very  successful  for  boats  of  heavy  tonnage, 
in  my  opinion,  these  systems  are  mechanically  too  complicated, 
too  weak  in  their  j)arts  and  they  would  recpure  exceeding  watch- 
fulness in  the  matters  of  attention  and  repairs. 

Moreover,  1 think  that  canals  with  inclined  planes  will  never 
answer  for  as  great  a traffic  as  could  be  handled  by  a canal 
with  separate  locks  or  by  a canal  with  hydraulic  lifts  like  those 
of  the  Anderton  system. 

But,  be  that  as  it  may,  no  project  for  a new  apparatus  having 
been  realized  since  the  Dusseldorf  Congress,  I think  that  the 
resolutions  voted  there,  or  at  least  the  first  two,  should  stand. 

Allow  me  to  recall  that  the  first  of  these  resolutions  is  couched 
in  these  terms  : — 

« Locks  are  still  the  simplest  and  staunchest  engines  for  over- 
coming differences  of  level  on  canals.  Storage  basins  allow 
the  consumption  of  water  to  be  very  sensibly  reduced  without 
any  marked  increase  in  the  time  of  lockage.  » 

At  bottom,  Mr.  Grugnola’s  first  proposition  is  absolutely  the 
same.  I think  that  we  will  all  agree  to  stand  by  it. 

The  second  resolution  of  that  Congress  reads  : — 

2.  « In  the  case  of  exceptional  difference  of  level  to  be  over- 
come in  a short  distance,  there  is  for  canals  of  heavy  traffic, 
in  flights  of  double  locks,  a very  practical  process  where  the 
water  supply  is  sufficiently  abundant.  If  the  sources  of  supply 
be  lacking,  vertical  lifts  give  a solution  which  experience  has 
sanctioned.  » 

This  sanction  applies  evidently  only  to  the  lifts  of  the  Ander- 
ton, Les  Fontinettes  and  La  Louviere  type,  with  conjugate  tanks 
each  borne  by  a central  hydraulic  press,  or  of  the  type  of  lifts 
on  floats  applied  at  Henrichenburg  in  Germany,  since,  at  the 
time  of  that  Congress,  there  was  no  lift  of  any  other  type. 

Now,  sundry  projects  for  vertical  lifts  have  come  to  light 
since  the  Dusseldorf  Congress.  Hence,  it  appears  to  me,  that 
it  is  important  to  state  clearly  in  the  conclusions  which  we 
have  to  draw  up,  that  the  second  resolution  of  that  Congress 
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could  not  l)c  and  is  not  even  now  applicable  to  any  but  the  lifts 
of  the  two  types  which  I have  just  mentioned. 

As  I said  before,  the  success  of  the  lift  newly  built  and  put 
into  operation  at  Petcrboro  only  strengthens  the  last  part  of  this 
conclusion  in  so  far  as  it  marks  the  practical  sanction  given 
l)y  the  results  of  the  lifts  wuth  two  conjugate  tanks,  each 
supported  by  a central  press. 

As  to  the  third  conclusion  voted  by  the  Diisseldorf  Congress, 
I think  that  a slight  change  should  be  made  in  it  to-day  in  order 
to  take  into  consideration  the  ingenious  projects  which  have 
appeared  for  carrying  boats  over  the  differences  of  level  of 
canals. 

This  third  resolution  was  thus  worded  : 

3.  « Inclined  planes  applied  so  far  only  to  small  boats,  have 
been  the  object  of  ingenious  propositions  for  vessels  of  heavy 
tonnage  for  inland  navigation.  The  Congress  resolves  that  a 
practical  test  involving  the  construction  and  operating  of  one  of 
these  apparatus  be  made  so  soon  as  possible.  » 

It  would  be  enough,  I think,  to  say  ; 

« Inclined  planes  applied  so  far  only  to  small  boats,  and 
various  systems  of  lifts  other  than  the  hydraulic  lifts  of  the 
Anderton  type,  or  those  resting  on  floats,  of  the  type  of  the 
Henrichenburg  lift,  have  been  the  object  of  ingenious  proposi- 
tions for  vessels  of  heavy  tonnage  for  inland  navigation. 

» The  Congress  resolves  that  a practical  test  involving  the 
construction  and  operating  of  one  of  these  apparatus  be  made 
so  soon  as  possible.  » 

I said  a moment  ago.  Gentlemen,  that  I had  no  great  confi- 
dence in  the  practical  results  which  inclined  planes  may  give 
for  boats  of  heavy  tonnage,  if  they  are  to  be  applied  to  navi- 
gable highw^ays  whereon  the  circulation  is  large.  I estimate 
that  the  length  of  the  operations  necessary  to  pass  the  boats  over 
an  inclined  plane  will  always  be  longer  than  by  lifts  of  the 
Peterboro  type,  for  example.  This  lift,  with  a certain  amount 
of  perfection  of  details  over  other  lifts  of  the  same  system  built 
before  it  in  France  and  Belgium,  can  make  a complete  ma- 
noeuvre in  12  minutes.  This  includes  passing  two  boats  from 
one  level  to  the  other,  one  boat  up  the  other  down. 

The  choice  between  the  different  means  suited  to  overcome 
differences  of  level  in  canals  cannot  be  determined  by  the  appli- 
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ration  of  fixrd  nil(‘s  and  accnraio  formida^  as  would  seem  to  be 
the  rase  wiili  tlie  remarkable  report  of  Mssrs.  Hermann  and 
Hrussmann. 

In  my  opinion,  it  is  the  special  circumstances  in  which  one 
finds  oneself  which  alone  must  be  allowed  to  determine  the 
choice. 

In  the  cornparative  studies  which  must  be  made  before 
settling  on  this  choice,  there  should  be  considered  to-day  a new 
element  thrown  well  to  the  front  in  the  article  presented  to 
the  (longross  by  Principal  Engineer  Lefebvre  of  the  Corps  of  the 
Ponts  et  Chaussees  of  Belgium. 

This  new  element  is  the  low  price  at  which  can  now  be  had 
the  electric  energy  which  can  be  used  very  practically  in  raising 
at  each  difference  of  level  all  or  part  of  the  water  used  in 
locking. 

This  low  price  is  a new  element  of  success  for  the  locks  rather 
than  for  mechanical  contrivances. 

But  does  this  mean  that  the  latter  will  never  more  be  used 
and  that  the  ordinary  locks  or  the  ones  with  storage  basins  will 
be  preferred  to  them  ? 

I think  not. 

Mechanical  contrivances  have  had  their  use  limited  so  far  to 
canals  on  which  it  was  possible  to  place  them  without  too  great 
cost,  regard  being  paid  to  the  slope  of  the  ground,  and  when 
the  water  supply  was  extrennely  small. 

But  sight  may  be  lost  of  the  fact  that  high  lifts  allow  the 
levels  to  be  made  much  longer. 

This  leads  to  another  result  which,  in  my  opinion,  is  of 
extreme  importance  for  the  future,  that  of  being  able  to  increase 
greatly  the  quickness  of  transportation  by  water.  I believe  that 
the  future  of  navigation  lies  in  the  increase  of  the  speed  at 
which  freight  can  be  carried. 

The  improvements  made  in  locks  during  nearly  the  last  five 
centuries,  which  have  been  conceived  with  a view  of  reducing 
the  length  of  time  required  for  passing  the  locks  and  of  increas- 
ing at  the  same  time  the  traffic  capacity  of  the  navigable  high- 
way, have  had  the  secondary  result  of  giving  already  a much 
more  rapid  navigation. 

Mechanical  traction,  which  is  now  the  order  of  the  day  in 
several  countries  where  inland  navigation  is  greatly  developed, 
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is  aiming-  at  the  same  end',  while  seeking  to  obtain  a cheaper 
way  of  hauling  boats. 

The  high  lifts  proposed  for  ordinary  locks  to  be  built  on 
several  projected  canals  or  even  on  canals  undergoing  transfor- 
mation, where  locks  of  4 or  5 metres  lift  are  being  substituted 
for  locks  of  2 or  3 metres,  are  equally  justified  by  the  facility 
presented  by  long  levels  to  make  navigation  faster  than  it  has 
been  in  the  past. 

Finally,  the  boating  industry  itself,  noticing  the  great  advan- 
tages to  be  obtained  by  the  use  of  automotor  boats  is  beginning 
to  apply  to  ordinary  boats  propelling  engines  driven  by  benzine, 
petroleum  and  poor  gas,  giving  thus  a faster  and  more  regular 
transportation  by  water. 

I think  that  it  is  our  duty  to  begin  right  now  to  prepare  the 
navigable  highways  so  that  they  shall  not  be,  in  the  future,  an 
obstacle  to  the  realization  of  the  hopes  which  the  boating  in- 
dustry is  founding  on  these  applications,  and  on  the  quickness 
of  transportation  by  water  which  will  be  its  consequence. 

On  this  greater  speed  depends  also  a better  utilization  of  the 
boating  plant,  a better  remuneration  for  the  capital  invested 
and,  consequently,  a reduction  in  the  price  of  freight. 

Hence  it  can  be  affirmed  that  the  future  belongs  to  high  lifts 
between  the  levels  of  the  canal  ; and  I think  that  on  account  of 
the  difficulties  to  be  met  with,  in  many  cases,  in  supplying 
water  to  the  new  canals  with  high  lifts,  mechanical  means  will 
have  to  be  used  rather  than  locks  to  overcome  such  heights. 

Mr.  Crugnola,  in  the  third  conclusion  which  he  submits  to  our 
consideration,  gives  25  metres  as  the  limit  of  height  to  be 
allowed  for  vertical  lifts. 

It  does  not  seem  to  me  possible  to  vote  such  a conclusion. 

Inspector  General  de  Mas,  of  the  Corps  of  the  Fonts  et  Chaus- 
sees  of  France,  said  at  the  Diisseldorf  Congres  : 

« The  verical  lift  has  stood  its  tests.  As  to  knowing  whether 
it  has  reached  its  whole  power  or  whether  it  will  be  surpassed, 
he  will  be  a rash  man  indeed  who  shall  set  in  advance  a limit 
to  the  art  of  the  Engineer  or  to  the  power  of  machinery.  No 
one  would  dare  to  maintain  that  the  weight  of  800  tons  or  the 
heights  admitted  to-day  will  not  be  exceeded.  » 

The  construction  of  the  Peterboro  lift  came  at  once  to  prove 
the  truth  of  Mr.  de  Mas’s  words. 
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Whfit  will  lo-rriorTow  bring  forth  ? All  previsions  on  this 
siibjoci  n ay  be  uj)sct  by  circiiinslances  of  place,  boldness  of 
engineers  and  progress  in  mechanical  industry. 

0\)  assign  a limit  to  the  lift  which  may  be  overcome  within 
conditions  admissible  for  hydraulic  lifts',  would  be  to  expose 
oneself  to  making  an  egregious  blunder. 

Mr.  Van  Panhuys.  — Gentlemen,  although  the  time  allowed 
to  this  important  cpiestion  is  limited,  1 solicit  your  attention  for 
a moment  in  order  to  make  a few  observations  on  Mr.Grugnola’s 
remarkable  ref)ort. 

It  is  useless  to  recall  how  the  choice  between  the  floating  lift 
and  the  inclined  plane  was  brought  about.  Information  about 
finished  projects  are  more  useful  than  that,  already  far  too 
common,  which  refers  only  to  principles.  So  I have  taken  for 
my  report  a special  case,  that  of  the  question  opened  to  compe- 
tition by  the  Austrian  Government  for  overcoming  a height  of 
36  metres  at  Prerau  in  Moravia. 

For  such  a height  the  competition  reduces  itself  to  inclined 
planes  and  a few  systems  of  vertical  lifts.  The  former  called 
forth  the  objection  that,  when  there  is  but  a single  car,  going 
up  and  down  without  being  coupled  to  another  car,  it  is  neces- 
sary to  do  all  the  work  which  is  extremely  large.  A system  of 
electric  balance  was  found,  using  the  descending  motor  as  a 
dynamo  for  the  ascending  car  ; but  the  equilibrium  obtained 
was  only  partial,  generally  not  exceeding  60  to  TO  %.  Coupling 
two  machines  even  by  electric  appliances  is  always  a bother  in 
working. 

My  opinion  was  that  the  floating  lift  might  give  by  itself  a 
perfect  and  constant  equilibrium.  The  project  finally  present- 
ed consists  of  a horizontal  cylinder  which  is  to  hold  the  boat. 
This  cylinder  which  is  closed  at  both  ends  by  gates  is  also  the 
float.  It  can  move  vertically  in  a large  covered  basin  filled 
with  water  ; gates  in  the  walls  of  this  basin  give  access  to  the 
levels  of  the  canal.  As  the  float  is  always  submerged,  like  a sub- 
marine boat,  it  will  always  be,  in  accordance  with  Archimede’s 
law,  in  equilibrio  whether  it  contain  a boat  or  not.  A very 
small  force  suffices  to  set  it  in  motion.  The  general  reporter 
mentioned  a few  objections  to  this  project  : 1)  the  difficulty  of 
guiding  the  cylinder  ; 2)  the  difficulty  of  maintaining  its  shape 
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and  kee))ing'  it  tight  when  under  pressure  ; 3)  lack  of  a practi- 
cal exanii)le. 

1 answered  these  objections  as  follows  : 

1)  There  are  fastened  to  the  sides  of  the  floating  cylinder 
rollers  working  on  horizontal  axes,  these  are  guided  by  long 
iron  beams  fastened  to  the  walls  of  the  basin.  An  articulated 
chain  might  also  be  added  for  more  perfect  guidance. 

2)  The  floating  cylinder  has  been  calculated  for  maximum 
stresses  of  1,000  kg.  per  square  cm.  {=  14,225  lbs  per  square 
inch)  ; the  change  of  shape  will  be  so  small  that  it  can  easily 
by  neglected.  Furthermore  a cylinder  of  16  metres  in  diameter 
reinforced  at  every  metre  and  covered  with  sheet  iron  21  mm. 
(=  53/64  in.)  may  inspire  confidence.  There  will  be  no  greater 
deformation  than  that  observed  on  railway  bridges.  When  the 
floating  cylinder  is  at  the  bottom,  position  where  it  is  exposed 
to  the  greatest  pressure,  the  gate  of  tho  lower  level  is  opened, 
and  the  cylinder  supports  a pressure  equal  to  that  borne  by  the 
walls  of  the  basin  on  a surface  equal  to  that  of  the  opening. 
It  can  be  seen  that  the  tightness  is  thus  perfect. 

3)  The  practical  example,  as  the  general  reporter  has  already 
said,  was  carried  out  in  England  ; but  it  can  be  considered  as  a 
proof  which  does  not  mean  much.  Our  project  has  this  defect 
in  common  with  a great  many  other  lifts. 

We  are  reminded  in  the  general  report  of  the  remarkable  fact 
that  the  first  locks  were  built  in  Italy  — the  country  of  engi- 
neers — toward  the  end  of  the  Middle  Ages.  I should  like  to 
add  an  observation  to  this.  Holland,  my  country,  has  always 
taken  a great  share  in  the  study  of  overcoming  differences  of 
level  on  canals,  although  the  country  is  pretty  flat  ; and  history 
tells  us  that  already  about  1,300,  there  was  at  Gouda  a lock 
built  for  navigation  by  Mr.  Domker.  Inclined  planes  were 
known  at  that  time  : a goodly  member  of  them  are  still  to  be 
found.  Their  dimensions,  however,  are  pretty  small.  Gentle- 
men, I should  like  by  these  words  to  ask  your  sympathy  for 
Holland  where  the  science  of  hydraulics  has  always  been  so 
welcome. 

Mr.  Smrcek.  — One  of  che  most  difficult  problems  for  the 
engineer  is  to  lay  out  a navigable  canal  in  a hilly  country.  I 
shall  say  nothing  of  the  economic  importance  and  the  utility  of 
this  or  that  canal;  I shall  only  mention  that  navigable  highways 
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should  hr  so  huill  lliai  frrighi  rales  could  1)0  lower  than  those 
l)y  rail.  l»hirth(‘rniorc  they  slioiild  be  useful  not  only  to  the 
extreme  regions  of  the  canal  but  all  along  its  course  ; and  com- 
parative studies  should  first  be  made,  in  order  to  examine  all 
j)ossibles  lines,  before  ado|)ting  the  finally  most  advantageous 
of  all. 

The  two  (iLiestions  of  the  water  supply  of  the  canal  and  the 
best  way  of  overcoming  great  heights  are  among  the  most 
imi)ortant. 

The  summit  level  must  be  lowered  and  the  canal  laid  out,  if 
possible,  with  a small  number  of  levels  so  as  to  make  it  as 
inexpensive  as  may  be. 

The  i)assage  from  one  level  to  another  is  accomplished  by 
lifting  apparatus  of  some  sort.  It  is  to  the  interest  of  naviga- 
tion to  reduce  their  number,  for  every  apparatus,  of  whatever 
system,  is  always  an  obstacle  to  navigation,  an  inconvenience 
in  operating  the  canal  as  well  as  an  interference  with  its  traffic 
capacity. 

Lifts,  from  the  economic  standpoint  should  not  increase  too 
much  the  cost  of  construction,  operation  or  maintenance,  and 
the  water  way  should  not,  after  the  choice  of  a system  of  appa- 
ratus for  raising  the  boats,  lie  too  far  away  from  towns  and 
villages,  nor  be  transformed  into  a suspended  canal,  with  the 
sole  object  of  being  able  to  cross  a great  height  at  a given  point. 

As  the  traffic  is  not  uniform  at  all  times,  but  increases  at 
certain  seasons,  means  must  be  provided  for  preventing  over- 
crowding at  given  points,  especially  by  making  the  elevating 
apparatus  along  the  canal  with  equal  capacity  for  traffic. 

Carrying  boats  out  of  water  is  not  received  enthusiastically 
by  boatmen.  Boats  should  be  built  simply  and  lightly  so  as 
to  be  able  to  travel  not  only  on  large  artificial  canals  of  great 
depth  but  also  on  rivers  where  the  draught  of  water  varies  and 
is  often  very  shallow.  Carrying  loaded  boats  out  of  water 
might  cause  their  sides  to  work  very  differently  from  the  way 
they  do  in  water.  This  would  affect  their  tightness  and  might 
even  cause  leaks  if  such  methods  were  often  used.  Further- 
more, as  old  and  worn  boats  may  be  used  on  the  canal  as  well 
as  new  boats,  the  lifts  should  answer  to  the  needs  of  navigation, 
and  let  the  vessels  be  carried  in  water  in  order  to  avoid  serious 
damage. 
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Tlie  lift  slioukl  be  proof  against  all  kinds  of  weather  ; its 
working  and  maintenance  should  be  simple,  sure  and  econo- 
mical. 

It  will  often  be  necessary  to  use  different  kinds  of  lifts  accord- 
ing to  the  nature  of  the  ground.  How  far  this  may  be  possible 
without  reducing  the  traffic  capacity  of  the  canal,  I take  the 
privilege  to  set  it  forth  briefly  by  using  my  report,  published 
and  distributed  to  the  members,  as  a basis.  I must  first  of  all 
ex{)ress  unbounded  thanks  to  the  Austrian  Government  which, 
with  great  munificence,  opened  in  1903  an  international  compe- 
tition for  a lift  for  boats,  the  results  of  which  I was  able  to 
use  in  my  report. 

In  Oder  to  have  a firm  basis  by  which  to  judge  the  various 
systems,  I prepared  a regular  table  of  the  different  operations 
which  a 600-ton  boat  would  have  to  undergo.  I supposed  that 
the  machines  were  perfectly  built  technically  and  put  up  with 
the  utmost  care  in  all  their  details.  The  theoretical  capacity 
of  each  of  the  systems  was  obtained  by  my  study.  The  maxi- 
mum effective  capacity  of  the  canal,  however,  when  all  the 
small  irregularities  and  imperfections  inevitable  to  practice  are 
considered,  will  reach  only  75  % of  its  theoretical  capacity  under 
the  most  favorable  circumstances. 

A)  Ordinary  locks  of  10  m.  lift,  with  two  storage  basins. 

It  will  be  assumed  that  all  the  valves,  gates  and  capstans  are 
worked  by  electricity  and  that  the  mean  discharge  is  25,5  cubic 
metres  per  second.  This  is  the  case  with  the  well  equipped  locks 
of  the  canalized  Moldau,  on  which,  near  Hoerin,  perhaps  the 
most  interesting  large  lock  on  the  continent,  with  a lift  of 
10  metres,  has  just  been  opened  for  work.  Two  minutes  have 
been  allowed  for  delay  due  to  the  utilization  of  the  two  storage 
basins,  in  conformity  with  direct  observations  made  at  the 
storage  basin  locks  on  the  canal  from  Charleroi  to  Brussels. 
The  boat  is  at  the  lock  for  13  minutes, while  it  goes  ahead  200'  me- 
tres. It  requires  6 minutes  to  fill  the  lock  and  7 minutes  for  the 
other  operations,  according  to  the  detailed  calculation  in  my 
report.  There  is  an  interval  of  20  minutes  between  consecutive 
boats  of  the  same  line.  Finally  the  duration  of  the  passage  of 
two  boats  in  opposite  directions  is  28  minutes.  In  the  same  way 
have  been  calculated  the  theoretical  efficiency  of  an  ordinary 
lock  with  a lift  of  5 m.  and  that  of  storage  basin  locks  up  to  a 
lift  of  20  m. 
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Similarly  Iho  tralTic  capacity  of  various  other  systems  of  locks 
might  be  calculated,  without  first  determining  the  water  con- 
sumption (Wouter  (lool  and  Van  Panhuys  system,  Pokorny  sys- 
tem, t\:c.,  &c.). 

H)  \ vrlt cal  lifts  of  20  m.  stroke. 

a)  Lift  with  floats,  single  tank  of  the  iy[)c  of  the  lift  for  boats 
which  works  so  well  at  llcnrichenburg. 

The  duration  of  the  various  manoeuvres  as  above  (A)  is  14,  20 
and  80  minutes. 

h)  Lilts  with  two  tanks  on  plungers  moving  together,  one  up 
and  the  other  down,  of  the  same  type  as  the  lifts  of  the  Central 
Canal  of  Helgium,  J4,  iO  and  15  minutes,  the  height  to  be  over- 
come, from  10  to  25  rn.,  having  almost  no  influence  on  the 
lenght  of  the  passage. 

C)  liailways  (or  inclined  planes)  for  carrying  boats. 

Among  the  few  lifts  of  this  sort  built  up  to  now  for  boats  of 

small  tonnage  only,  there  should  be  mentioned  the  double  track 
transverse  plane,  with  a slope  of  1/4  established  at  P^oxton, 
England  ; it  has  a difference  of  level  of  22.91  m.,  and  allows  two 
boats  going  in  opposite  directions  to  pass  in  15  minutes,  the 
maximum  tonnage  of  the  boats  being  70  tons. 

a)  Longitudinal  double  track  planes,  with  a 4 % slope  and  a 
height  of  40  meters.  If  a type  be  considered,  uniting  all  the 
good  points  offered  by  the  various  projects  submitted  at  the 
international  competition  of  Vienna,  the  time  for  carrying  a 
boat  at  a speed  of  0.50  m.,  would  be  52  min.  20  sec.  ; and  the 
theoretical  time  for  passing  two  boats  would  be  47  min.  20  sec. 

b)  Transverse  plane  with  a slope  of  25  % with  the  same 
difference  of  level  and  average  rate  of  speed  of  0.50  m. 

The  time  required  respectively  is  only  18  min.  40  sec.,  and 
38  m.  40  sec.  for  a plane  passing  a single  boat ; and  18  min. 
20  sec.  and  19  min.  20'  sec.  for  a two  boat  plane,  exclusive  of  the 
loss  of  time  required  by  the  compensation  of  the  floatation 
levels  ; and  without  considering  the  difficulty  there  is  in  effec- 
ting simultaneously  the  respective  manipulations  for  the  two 
tanks  which  are  at  some  distance  apart. 

D)  Turning  or  revolving  lifts,  of  the  Hashurg  type  to  which 
a premium  was  awarded.  Assuming  that  the  manipulations 
take  place  similarly  to  what  is  done  with  other  systems  of  lifts, 
it  is  found  that  the  time  required,  with  a two  boat  revolving  lift 
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and  a height  of  40  m.,  is  15  minutes  for  passing  one  boat  and 
20  minutes  when  two  boats  are  going  in  oppositie  directions. 

Supposing  a heavy  traffic  and  assuming  for  navigation  the 
most  unfavorable  case  that  can  arise,  that  of  four  boats  coming 
to  the  lift,  three  going  in  one  direction  and  one  in  the  other  ; 
supposing  further  that  the  boats  have  a mean  tonnage  of  375 
instead  of  600  tons,  and  that  operations  go  on  during  250  days 
per  year,  the  probable  efficiency  will  be,  with  a service  of 
15  hours  a day  : 

1.  for  ordinary  locks  of  5 m.  lift  for  one  boat  Tons  5,766,000 


2.  for  locks  with  two  storage  basins  and  a lift  of 

10  m.  for  a single  boat 3,627,000 

3.  for  floating  lifts  20  m.  rise  for  a single  boat  . . 3,586,000 

4.  for  transverse  planes  for  two  boats,  slope  25  %, 

40  m.  height  and  0.50  m.  speed 5,273,000 

5.  for  longitudinal  two  boat  planes,  slope  4 %,  40  m. 

height  and  0.50  m.  speed 1,898,000 

6.  the  same  with  1 m.  speed 2,883,000 

7.  the  same  with  3 m.  speed 4,500,000 


In  order  to  prove  the  influence  which  the  question  of  lifts 
may  have,  at  the  present  time,  on  the  line  to  be  adopted  for  a 
canal,  a particularly  interesting  example  will  be  given,  that,  of 
the  preposed  canal  from  the  Danube  to  the  Oder. 

The  number  of  locks  proposed  to  overcome  the  differences  of 
level  between  Vienna  and  Marisch-Ostrau  amounts,  according 
to  the  different  projects,  to  84  or  only  to  16,  for  which, 
without  resorting  to  raising  water  by  means  of  pumps,  all  the 
water  required  for  operating,  even  in  cases  of  prolonged 
drought,  can  be  taken,  according  to  the  studies  of  the  govern- 
ment offices,  directly  from  the  stream.  It  is  to  be  observed  that 
the  entire  population  of  Moravia  which  inhabits  the  valleys 
flooded  by  high  waters,  would  be  glad  to  see  numerous  dams 
built  which  should  protect  it  from  floods  and  provide  at  the 
same  time  against  any  abnormal  drop  of  the  water  level. 

The  topography  of  Moravia  is  very  unfavorable,  because  it 
forces  the  overcoming  of  the  differences  of  level  by  means  of 
short  sections  of  canal  ; solutions  by  means  of  inclined  planes 
had  to  be  considered. 

A boat  going  directly  from  Vienna  to  Mahrisch-Ostrau,  by  the 
use  of  locks,  would  require  nearly  71  hours  ; and  with  double- 
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track  inclined  planes,  that  is  for  two  boats  at  a time,  and  a 
rate  of  motion  of  i metre,  it  wonkl  need  only  67  hours,  or  4 hours 
less.  Hut  this  advanta^^c  of  lime  is  overbalanced  by  an  extra 
cost  of  sev(,‘ral  millions,  as  1 showed  in  my  rej)ort. 

.'\  train  of  5 boats  drawn  by  mechanical  traction  would  need 
01  hours  to  go  from  Vienna  to  Mahrisch-()strau,  while  the  single 
boat  would  only  need  71  hours. 

Such  facts  as  the  increase  of  the  costs  of  construction  and 
operating  for  various  mechanical  lifts,  and  a consideration  of 
the  agricultur’al  and  industrial  interests  of  Moravia  will  have  a 
decisive  importance  on  the  solution  to  be  adopted  for  the  Da- 
nube-Oder  canal,  whether  by  locks  or  by  some  other  system. 

1 hope  that,  in  order  to  have  the  canal  built  soon  and  the 
hydraulic  regimen  of  Moravia  systematized  by  dams  in  the 
valleys,  the  Danube-Oder  canal  will  be  built  with  locks  and  the 
smallest  i)ossible  number  of  levels. 

There  are  plenty  of  opportunities  for  making  useful  tests  of 
rationally  built  lifts  in  competition  with  locks  on  many  other 
Austrian  canals  where  great  differences  of  level  have  to  be 
overcome  and  where  it  is  much  more  difficult  to  provide  a 
water  sui)ply  for  the  summit  level. 

So,  I reach  the  following  conclusions  : 

1.  In  the  matter  of  regularity  of  working,  the  lifts  laid  down 
on  the  line  of  a canal  should  have  as  nearly  a uniform  efficiency 
as  possible. 

2.  The  question  of  knowing  what  is  the  type  of  lift  to  be  pre- 
ferred for  a canal  can  only  be  determined  by  a comparative 
study  of  the  whole  length  of  the  line  and  not  merely  of  a given 
point.  This  is  necessary  from  the  three-fold  point  of  view  of 
intensity  of  circulation,  method  of  operating  and  total  cost. 

3.  The  ordinary  lock  which  is  equal  to  the  demand  of  the 
expected  traffic,  is  and  remains  the  safest,  the  most  advanta- 
geous, the  most  efficient  and  the  most  economical  means  for 
overcoming  a difference  of  level  even  of  a certain  importance 
on  the  line  of  a canal,  so  long  as  water  can  be  supplied  to  the 
summit  level  at  not  too  great  cost. 

4.  If  water  be  lacking,  the  lift  with  movable  tanks  supported 
on  pistons  is,  so  far  as  efficiency  goes,  as  advantageous  as  the 
ordinary  lock. 
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Mr.  Vkun()N-Hakc(3UHT.  — The  questions  of  the  systems  suited 
to  overcoming  great  differences  of  height  between  the  levels  of 
a canal  was  discussed  at  the  Diisseldorf  Congress  of  1902  ; and, 
in  the  conclusions  adopted  by  that  Congress,  the  wish  was 
expressed  that  a practical  test  of  an  inclined  plane  for  boats 
of  heavy  tonnage  should  be  made  so  soon  as  possible.  It  is 
undoubtedly  because  of  the  Vienna  competition  and  the  many 
projects  presented  for  overcoming  a difference  of  level  of  35.9  m. 
between  two  sections  of  the  proposed  canal  to  join  the  Oder  to 
the  Danube,  at  Aujezd  near  Prirau  in  Moravia,  that  the  same 
question  is  laid  before  this  Congress  of  Milan.  In  this  compe- 
tition, as  at  the  Diisseldorf  Congress,  there  were  partisans  of 
every  system  for  overcoming  high  lifts,  locks,  inclined  planes, 
elevators,  although  a quite  uniform  slope  of  1 on  25  was  given 
to  the  inclined  plane.  The  Vienna  jury  gave  the  first  prize  to 
a project  for  an  inclined  plane,  on  which  should  run  a car 
mounted  on  several  wheels,  which  was  to  carry  a tank  in  which 
a 600-ton  boat  was  to  be  supported  by  water,  and  whose  motion 
was  to  be  provided  by  electric  motors  on  the  car.  It  may  be 
hoped  that  at  the  assembling  of  the  next  Congress  our  friends, 
the  Austrian  engineers,  will  be  able  to  tell  us  that  the  construc- 
tion and  good  working  of  an  inclined  plane,  for  boats  of  heavy 
tonnage,  has  passed  from  the  domain  of  speculation  and  become 
an  accomplished  fact.  In  this  case,  the  overcoming  of  several 
other  high  lifts  between  the  levels  of  the  Danube-Oder  canal 
by  means  of  inclined  planes  will  be  proposed.  It  must  be 
remembered  that  this  is  not  the  first  time  that  an  inclined  plane 
has  been  talked  of  for  boats  of  much  greater  tonnage  : an  Amer- 
ican engineer,  the  late  Mr.  Eads,  prepared  a project,  several 
years  ago,  for  joining  the  Atlantic  and  Pacific  Oceans  by  great 
inclined  planes  across  the  Isthmus  of  Tehuantepec,  on  which 
vessels  of  the  heaviest  tonnage  were  to  be  carried,  instead  of 
building  the  Panama  Canal.  So,  in  Nova-Scotia,  a railway  for 
vessels  of  2000  tons,  was  begun,  in  1885,  across  the  isthmus  lying 
between  Chignecto  and  Green  bays,  24  kilometres  wide  only,  to 
avoid  a difficult  trip  around,  800  km.  long,  and  was  nearly  finish- 
ed, when  a refusal  to  extend  the  franchise  until  1891  put  a 
stop  to  the  work.  The  Chignecto  ship  railway  is  but  an  inclined 
plane  ; and  if  the  eminent  engineers  who  directed  the  Chignecto 
works  had  full  confidence  in  the  system  for  vessels  of  2000  tons, 
it  cannot  be  doubted  that  it  will  be  an  easy  matter  to 


l)uil(l  an  inclined  plane  over  which  inland  navigation 
v(!ssels  of  ()00  to  HOO  tons  can  pass  in  perfect  safety. 
Ihince  it  can  he  said  definitely  that  there  are  three  systems  which 
engineers  can  use  for  overcoming  great  differences  of  level 
hetween  the  levels  of  canals  for  inland  navigation  : inclined 
planes,  single  locks  or  a double  flight  of  locks,  and  lifts  or 
elevators  consecrated  by  experience.  I tried  in  my  report  to  lay 
down  the  conditions  under  which  one  system  or  the  other  should 
be  preferred,  especially  in  so  far  as  the  slope  of  the  ground  and 
the  water  supi)ly  were  concerned.  I mfortunately,  several  engi- 
neers, who  expressed  opinions  at  the  Diisseldorf  Congress  and 
at  Vienna,  were  partial  to  one  system  only,  as  the  sole  one 
which  should  be  adopted  in  all  cases.  This,  evidently,  is  not  a 
scientific  way  of  examining  the  question  ; engineers  should  not 
take  sides,  but  should  be  guided  wholly  by  local  conditions  and 
choose  in  each  case,  after  full  study,  the  system  which  is  best 
suited  to  the  special  conditions. 

Mr.  Levy.  — Gentlemen,  after  this  profound  discussion,  the 
time  has  come  to  reach  our  conclusions.  Those  of  our  distin- 
guished general  reporter  are  conceived  in  an  excellent  spirit. 
They  seem  1o  me  to  be,  perhaps,  a little  absolute  in  certain 
respects.  It  niust  be  noticed  first  of  all  that  since  the  Diisseldorf 
Congress,  at  which  a resolution  favorable  to  locks  was  adopted, 
no  positive,  I mean  experimental,  fact  has  come  up  to  set  aside 
or  even  to  weaken  that  resolution.  Hence  it  should  be  main- 
tained as  it  was,  save  where  it  should  be  completed.  This  is 
what  the  General  Reporter  has  done. 

If  I felt  myself  free  to  reformulate  the  Diisseldorf  conclu- 
sions, I should  state  them  in  far  more  energetic  terms.  I am 
persuaded  that  locks,  with  lifts  which  they  now  overcome  con- 
stantly, that  is  of  5 to  10  metres  and  even  more  in  exceptional 
cases,  with  storage  basins  in  limited  numbers,  of  2 to  4,  with 
the  manoeuvring  facilities  given  by  electricity,  with  the  facility, 
in  case  of  necessity,  of  raising  back  water  either  from  lock  to 
lock  or  between  more  of  less  extended  sections  of  canal  with 
moderate  reservoirs,  I am  persuaded,  I repeat,  that,  with  those 
sundry  aids  which  the  existence  of  a good  motive  power  will 
render  easy  and  economical  for  mechanical  traction  on  the 
canals  of  the  future,  locks  can  suffice  for  everything,  even  in  the 
most  broken  ground. 
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But  we  must  respect  the  resolution  of  our  predecessors,  in  the 
form  in  which  they  have  stated  it,  even  if  it  seem  to  us  a little 
colorless.  This  is  why  1 propose  to  stand  by  conclusion  N°  1 of 
the  General  Reporter  in  so  far  as  it  reproduces  the  text  of  the 
Diisseldorf  Congress. 

1 should  propose  the  suppression  of  the  first  paragraph  of  his 
conclusion  N®  2 in  regard  to  Alights  of  locks.  For  truly,  in  the 
matter  of  locks,  Aights  of  locks  are  not  be  most  highly  recom- 
mended. 

The  second  paragraph  of  this  same  conclusion  is  new.  It 
advises  vertical  elevators  up  to  a height  of  25  m.  Why  25  m. 
rather  than  any  other  figure  ? There  is  nothing  to  justify  it. 

Twenty  metres  could  be  understood  since  the  Peterboro  lift 
reaches  very  nearly  this  height.  But  it  seems  preferable,  in  any 
case,  not  to  be  too  precise. 

N°  3 of  this  conclusion  is  also  new.  The  General  Reporter 
recommends  the  ccncentration  of  differences  of  level  at  a small 
number  of  points  and  to  overcome  them,  if  these  differences  so 
concentrated  exceed  25  m.,  by  means  of  inclined  planes. 

I do  not  think  that  the  Congress  can  subscribe  to  such  a recom- 
mendation. It  is  too  open  to  controversy. 

Let  it  be  advised,  for  future  canals,  that  high  lifts  be  adopted 
as  having  the  happy  consquence  of  diminishing  the  number  of 
stops  which  boats  have  to  make,  the  causes  of  crowding  the 
water  way  and  the  disorders  of  every  sort  resulting  therefrom, 
well  and  good.  But  in  the  application  it  is  a question  of  kind, 
and,  in  any  case,  the  solution  is  only  admissible  if  each  of  the 
high  lifts  adopted  can  be  passed  in  less  time  or  during  a time 
insensibly  greater  than  that  required  to  overcome  the  same 
height  with  smaller  lifts. 

Otherwise  the  adoption  of  high  lifts  might  result  not  only  in  a 
loss  of  time  for  the  boats,  but  also,  and  this  is  still  more  serious, 
a reduction  of  the  traffic  capacity,  that  is  to  say,  the  very  utility 
of  the  canals.  Now,  taking  this  point  of  view  which  commands 
the  whole  question,  may  we  advise  now,  as  does  the  Reporter, 
the  systematic  use  of  inclined  planes  ? This  is  what  I do  not 
believe. 

I do  not  deny  at  all  the  technical  possibility  of  inclined-planes 
for  boats  of  300  and  even  GOO  tO  800  tons  or  more.  I am  con- 
vinced that  the  difficulties  of  so  doing  are  exaggerated.  The 
two  essential  difAculties  which  are  brought  up  against  them  do 


not  seem  to  me  be  at  all  beyond  the  technical  means  of  to-day. 
One  of  these  difficnlties,  the  distribution  of  the  total  weight  to  be 
moved  over  the  numerous  supports  to  be  used,  may  be  consid- 
(‘red  as  solved  by  the  means  indicated  by  our  regretted  French 
colleegU('  Poslin.  It  consists,  as  is  well  known,  in  dividing  the 
tank  into  several  parts  connected  by  articulations  lined  with 
water  tight  and  flexible  linings. 

Tf  there  were  an  inclined  plane  on  which  the  slope  changed 
frequently,  some  means  of  this  sort  would  have  to  be  adopted. 
But  if  the  plane  have  only  a single  slope,  which  will  be  the 
general  case,  T think  that  this  method  complicates  the  solution 
needlassly,  and  that,  under  the  condition  of  having  the  rolling 
plane  thoroughly  rigid,  a tank  with  a stiff  frame  can  be  perfectly 
well  used,  save  for  making  the  girders  with  firmly  connected 
spans  of  which  it  is  composed,  a little  more  flexible  than  is 
allowed  for  fixed  works. 

T even  see  in  this  solution,  besides  its  great  simplicity,  the 
following  advantage  : if,  when  in  motion,  there  occurred  a 
sudden  change  of  the  water  surface,  there  would  be  a corres- 
ponding modification  in  the  loads  borne  by  the  axles.  This 
modification  would  be  markedly  less  with  firmly  connected  axles 
than  with  independent  axles. 

As  to  the  second  fundamental  difficulty  of  the  inclined  plane, 
that  of  keeping  the  boats  carried  from  any  unexpected  shock 
while  in  motion,  it  too  seems  one  to  be  easily  solved,  and  if  it 
had  not  been,  the  Vienna  jury  would  not  have  given  the  first 
grand  prize  to  a project  for  an  inclined  plane.  Among  the  solu- 
tions proposed  at  the  Vienna  competition,  there  was  one  which 
appears  very  taking  : it  is  to  let  the  boat  ground  on  pneus.  But 
the  two  pneus  of  an  automobile  axle  carry  a ton  between  them. 
Hence  there  would  be  some  trouble  and  serious  difficulties  of 
maintenance  and  safety  with  the  number  necessary  to  carry  a 
boat  of  600  to  800  tons,  or  even  one  of  300  tons.  If  only  one 
part  were  supported  by  a partial  settlement,  there  would  be 
only  partial  and  proportional  safety.  A change  of  the  water 
surface  alone  might  be  enough  to  overload  certain  pneus  and  to 
burst  them.  Boats,  too,  have  various  shapes  and  it  is  not  seen 
how  all  could  ground,  even  on  a bed  of  pneus. 

But  I think  that  boats  can  be  kept  in  place  by  the  help  of 
hydraulic  or  hydropneumatic  brakes  by  adopting  arrangements 
imitated  from  those  very  remarkable  and  effective  ones  used  at 
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the  present  time  by  the  Artillery  to  regulate  automatically  the 
recoil  of  cannon  at  their  breech.  The  maintenance  of  the 
water  surface  is  perhaps  more  difficult.  But  I shall  not  dwell 
on  this  and  I assume  that  an  inclined  plane  is  realized  in  the 
most  satisfactory  conditions.  How  much  time  will  the  opera- 
tion require  ? It  is  at  this  capital  point  that  we  enter  the 
unknown.  It  depends  on  two  data  which  experience  alone  can 
make  known  definitively,  viz  ; on  the  one  hand,  the  rate  of 
motion  which  it  would  be  imprudent  to  exceed,  on  the  other, 
the  time  required  for  handling  the- arrangements,  whatever  they 
be,  which  will  serve  to  protect  the  boat  and  the  water  from  a 
stop  or  a sudden  acceleration,  positive  or  negative,  while  in 
motion.  I said  above  that  I believed  firmly  in  the  possibility 
of  guarding  the  boat  from  this  danger.  But,  for  that  it  must  be 
packed,  if  I may  so  express  myself,  like  a fragile  package,  and 
this  packing,  which  will  have  to  be  possible,  be  the  shape  of 
the  boat  what  it  may,  will  demand  a certain  time  which  no 
one  can  foresee  in  advance.  Here  is  the  great  unknown  quan- 
tity for  inclined  planes.  If  experience  should  prove  that  this 
time  is  acceptable  and  does  not  reduce  the  number  of  boats 
whose  passage  would  be  possible  by  other  means,  the  inclined 
plane  will  be  able,  under  conditions  in  which  its  use  is  clear, 
(continuous  slope  of  the  ground),  to  render  great  service.  Other- 
wise, it  will  avail  naught. 

It  is  because  experience  alone  can  give  an  answer  that  the 
General  Reporter  cannot  now  be  followed  in  his  last  conclusion. 

Must  it  be  concluded  from  the  preceding  remarks  that  we 
should  confine  ourselves  to  repeating  and  making  our  own  the 
conclusions  of  the  Diisseldorf  Congress,  without  adding  anything 
thereto  ? By  no  means.  The  Vienna  competition, come  in  since 
then,  although  so  far  it  has  not  been  followed  by  any  practical 
sanction,  is  too  important  a fact  to  be  passed  over  in  silence, 
and  if  the  hour  were  not  so  far  advanced,  if  I did  not  wish 
above  all  not  to  weary  the  too  long  sustained  attention  of  our 
eminent  colleagues,  I would  have  tried  to  give  the  philosophy 
of  this  competition,  which  has  excited  such  an  extraordinary 
and  perhaps  unprecedented  emulation. 

The  President  and  several  Members.  — Go  on  ; we  are 
listening  with  the  greatest  interest. 


Mr.  Lkvv.  — As  you  allow  me,  1 will  do  so  very  briefly. 

Like  all  works  of  human  fjrogress,  the  Vienna  competition' 
gave  birth  to  two  sorts  of  solutions. 

'Idle  solutions  which  i shall  call  brutal  and  indirect  and  the 
))hilosophical  solutions  obhiined  directly  from  the  nature  of 
things. 

•lietween  these  two  kinds  which,  since  time  began,  have  been 
in  conflict  for  the  possession  (if  the  world,  it  would  seem  that 
the  first  should  be  at  once  set  aside  and  that  the  last  should 
triumph  all  along  the  line.  It  is  generally  the  reverse  which 
takes  place.  The  brutal  solutions,  because  humanity  is  ready 
only  for  them,  last  sometimes  for  ages.  During  this  time,  the 
natural  solutions  are  looked  down  on  as  dreams. 

But  suddenly  one  day,  through  the  surrounding  progress 
which,  insensibly,  has  raised  the  lid  of  the  tomb  in  which  they 
have  lain  buried  for  so  long,  the  true  solutions  appear  and 
regain  in  an  instant  all  the  time  lost. 

At  this  very  moment,  and  in  a domain  as  general  as,  but 
quite  other  than  the  one  now  occupying  our  time,  we  are 
watching  one  of  these  returns  of  fortune  in  the  triumphal 
appearance  of  the  steam  turbine,  forgotten  since  the  destruction 
of  the  library  at  Alexandria.  Watt  supplied  its  place  by  the 
most  singular  and  the  most  unnatural  solution  imaginable.  A 
uniform  circular  motion  is  desired.  Watt,  in  order  to  obtain 
it,  sets  a piston  travelling  backward  and  forward  in  a cylinder  ; 
to  it  he  attaches  a formidable  balance  beam,  which  communi- 
cates with  his  famous  parallelogram,  which  last  should  give  a 
rectilineal  movement  which  it  does  not  give,  and  which  in  its 
turn  is  transformed  finally  into  a circular  motion  so  far  from 
uniform  that  an  immense  fly  wheel  has  to  be  added  to  it  to  put 
some  restraint  on  its  deviations.  Can  anything  more  singular 
be  imagined  ? It  is  with  this  that  Watt  has  led  human  civili- 
zation for  more  than  a centurj^  and  scarcely  do  we  begin  to 
notice  a decline  in  his  reign  without  contrast.  In  the  same 
way  is  there  anything  more  brutal  and  more  unnatural,  when 
it  is  proposed  to  pass  a boat  of  300  or  of  600  tons  from  one  level 
of  a canal  to  another,  than  to  put  it  in  a tank  which  weighs 
1000  or  2000  tons  and  to  raise  the  whole  on  the  end  of  a piston, 
on  pneus,  or  along  an  inclined  plane  ? One  of  the  Vienna  com- 
petitors, a partisan  of  locks,  wittily  took  as  the  motto  for  his 
project  : « Why  make  boats  run  on  rails.  » 


For  lack  of  something  better,  we  must,  perhaps,  make  them 
run  on  rails.  But  this  solution,  like  that  for  elevators  of  every 
kind,  vertical  or  with  a circular  motion,  are,  doubtless,  only 
temporary  or  exceptional,  and  will  give  place,  in  the  very  rare 
case  where  the  lock  will  not  suit,  to  solutions  which,  for  the 
degree  of  perfection  which  it  has  reached  or  to  which  it  may 
yet  arrive,  will  be  the  substitutes  for  the  lock,  and  of  which 
a few  were  .proposed  at  Vienna,  but  considered  as  inapplicable 
now  : such  are  the  lifts  with  floats  of  various  sorts,  or  the  solu- 
tion derived  from  the  ingenious  idea,  enunciated  in  1804  by  the 
learned  French  engineer  Betancourt,  of  modifying  the  level  in  a 
lock  by  the  immersion  of  a body  of  suitable  volume  placed  in  a 
basin  which  communicates  with  the  lock. 

I should  wish  that,  in  our  conclusions,  we  make  space 
for,  and  give  encouragement  to  the  authors  of  these  very  inge- 
nious sorts  of  projects,  not  to  be  realized  now  perhaps,  but  from 
which  may  arise  some  day,  directly  or  indirectly,  the  solution 
of  the  future. 

For  the  preceding  reasons,  I think  that  the  resolution  to  be 
voted  might  be  stated  in  this  way  : 

I.  Locks  are  the  simplest  and  strongest  engines  for  over- 
coming differences  of  level  in  canals.  Storage  basins  allow 
their  consumption  of  water  to  be  greatly  reduced  without  un- 
reasonable increase  in  the  length  of  time  of  lockage. 

Studies  and  tests  whose  object  is  to  reduce  still  more  this  time 
and  this  consumption  should  be  encouraged. 

On  this  line,  the  Vienna  competition,  alongside  of  a large 
number  of  conceptions  worthy  of  being  thought  over  and  of 
which  some  contain,  perhaps,  the  elements  of  the  solutions  of 
the  future,  has  brought  a new  and  important  contribution  to 
the  study  of  inclined  planes.  It  would  be  desirable  that  a work 
of  this  sort,  for  boats  of  600  to  800  tons,  were  built  and  sub- 
mitted to  the  test  of  experience.  This  would  be  a trial,  be  its 
result  what.it  might,  which  would  render  a service  of  the  first 
class  to  the  inland  navigation  of  all  countries. 

Mr.  ScHONBACH.  — Remarks  upon  the  necessity  which  exists, 
after  all,  of  building  an  inclined  plane  for  boats  of  heavy 
tonnage  ; otherwise  this  question  can  receive  no  practical  solu- 
tion and  will  still  continue  to  absorb  the  Congresses  in  academic 
discussions  and  personal  opinions. This  is  the  case  of  the  reports 


presented  to  the  Xth  Congress  ; only  those  of  Messrs.  De  Bovet, 
V'ernon-lhircourt  and  Schronini  take  up  generalities  and  con- 
sirler  the  results  of  the  International  Competition  of  Vienna. 
This  last  has  collected  some  very  rich  materials  wherewith  to 
answer,  after  systematically  devised  experiments,  most  ques- 
tions of  major  importance,  such  as  the  carriage  of  boats  in  or 
out  of  water,  the  arrangement  of  the  cars  for  carrying  boats. 
Me  then  [)roposes  that  the  Congress  add  to  its  deliberation  the 
wish  : that  the  question  of  inclined  planes  to  which  the  Interna- 
tional Competition  of  Vienna  has  contributed  largely,  be  settled 
by  a soon  construction  of  , one  of  these  works. 

As  to  the  first  of  the  conclusions  proposed  by  the  General 
Reporter,  he  thinks  it  necessary  to  limit  the  advantages  attrib- 
uted to  the  use  of  ordinary  locks. 

The  President,  after  having  read  the  following  telegram 
from  H.  E.  von  Budde,  Prussian  Royal  Minister  of  Public 
Works,  adjourns  the  session  at  12.30  P.  M.  : 

« To  the  Xth  International  Navigation  Congress,  I wish  com- 
» plete  success  to  its  works  which  always  interest  me  greatly. 

» VON  Budde, 

» lio]ial  Prussian  Minister  of  Works  ». 


(Lively  applause). 


SECTION 

(Inland  Navigation) 


iir^  SESSION 

Wednesday,  September  27,  1906 


President  : 

Senator  Baron  Gas  an  a 


The  President  opens  the  session  and  gives  the  door  to  Mr.  Boi- 
leve. 

Mr.  Boileve.  — Gentlemen,  as  a member  of  the  Central  Com- 
mittee of  the  Association  of  the  Navigable  South-West  of  France, 
which  spreads  over  more  than  twenty  departments,  I have  the 
honor  and  the  pleasure  of  offering  to  the  Bureau  of  the  Congress 
the  reports  of  the  work  of  our  first  meetings,  held  at  Bordeaux  and 
Toulouse. 

I cannot  tell  you  how  happy  it  makes  me  to  find  myself  in  the 
midst  of  a gathering  of  distinguished  persons,  composed  of  repre- 
sentatives of  many  Nations,  come  together  to  take  part  in  a great 
work  of  prosperity,  peace  and  concord,  on  this  soil  of  Italy  bril- 
liant as  it  is  with  all  glories,  in  this  country  of  harmony  which 
shining  with  all  the  rays  starting  from  classical  antiquity  and  the 
Benaissance,  continues  to  cast  them  far  forward  into  the  future. 

You  know.  Gentlemen,  what  will  is  required  to  resist  the  multi- 
tude of  memories  which  crowd  upon  as  and  draw  us  this  way  and 
that.  But  here,  how  can  we  help  evoking  that  grand  figure  so 
intimately  connected  with  the  history  of  the  noble  city  of  Milan, 
the  sublime  author  of  the  Last  Supper  and  of  Joconda,  the  creator 
•of  the  Martesana  and  Saint  Christopher  canals,  the  equal  of  Michael 


An^^Ho,  lh(*  |)r(M’ursor  or  lli(*  l.aj)l{ic(!s  aiwj  Cuviers,  the  artist,  tlie 
|)0(‘t,  lli(‘  man  of  wisdom,  Ita*  (*ngin(;er,  llie  universal  j^enius  that 
was  L(‘-onardo  da  Vinci!  And  yon  will  allow  me,  G(intlemen,  to 
rec.all  lo  yon  lhalitis  at  Amhoisc;,  in  that  heantifnl  Tonraine  where 
J first  saw  the  lij^ht  ol‘  day,  lhal  i-e.st  the'asties  of  ttjat  wondertnl 
man  whose  immiory  hovers  over  this  Mecdin^. 

• And  this  ttmnj^ht  is  common  lo  yon  all  : it  is  in  the  communion 
of  snct)  m(*mori(is,  it  is  in  Itiese  sorts  of  sessions  of  civilizatiori  snctj 
as  are  the  (ajiigi’c^sses  like;  ttjis  one;  whiedi  hi'ings  ns  together,  that 
are  formed  and  stremgtliened  Itie  lies  which,  collecting  gradually 
more  and  more'  me;n,  must  nreite  all  nations.  So  the  jnnitiplication 
of  international  congre'sses,  scientific,  artistic,  economic,  hecomes 
e;mine'ntly  ele'sirahle. 

And  I add,  rje;ntlem(*n,  sure  as  1 am  of  interpr'cting  ttie  senti- 
ments e)f  yon  all,  that  national  and  regional  congresses  should 
ree'vOive  their  inspiratiejn  from  the  spirit  which  animates  the  (con- 
gresses of  t tie  World. 

It  is  in  ttiis  sense  ttiat  those  of  the  Navigable  South-West  of 
France  have  been  held.  Although  not  international,  foreigners  of 
importance,  like  Messrs.  Brune  foi*  Russia,  Roinanin  Jacnr  for 
Italy,  Pnig  y Vais  for  Spain  and  the  eminent  General  Rigotti,  have 
sent  them  ttieii*  works,  have  Iceen  warmly  received  by  them  or  have 
Iieen  re])resented  at  them. 

'Fhe  fourtti  Congress  of  onr  Association,  which  will  be  held  at 
Rfvaers,  the  country  of  the  celebrated  Paul  Riquet,  a rival  of  the 
great  Leornai*do,  on  November  24,  25  and  26  next,  will  follow  the 
same  course.  Foi*  my  part,  I shall  be  infinitely  happy  to  meet 
there  members  of  this  Congress.  One  can  be  represented  there  by 
sending  communications.  I hope  sincerely  therefore,  as  do  all  my 
colleagues,  to  note  the  presence  of  the  international  element, 
for  it  is  there  that  the  genn  of  the  future  union  of  the  nations  is 
inclosed. 

The  Presidplxt,  Senator  Casana,  states  that  the  order  of  business 
presented  at  the  preceding  session  could  not  be  voted,  because 
there  was  lack  of  agreement  as  to  its  contents.  He  asks  Mr.  Levy, 
therefore,  to  read  the  conclusions  which  he  had  drawn  up  during 
the  interim,  in  accordance  with  one  of  the  opponents  of  the  prece- 
ding session,  Mr.  Schromm,  and  with  the  general  reporter^ 
Mr.  Grugnola. 
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Mr.  Lkvv.  — • Heads  Llie  text  drawn  up  in  French  : 

((  'riie  ordinai*y  locks  remain  the  simplest,  strongest  and  most 
suitable  engines  for  overcoming,  See...  » 

The  text  is  translated  into  Gei’inan  and  English. 

Tiif.  PiiFsiDFNT.  — As  Several  of  the  Gentlemen  ask  to  speak 
again  on  these  conclusions,  1 must  remind  them  that  they  were 
drawn  up  and  agreed  to  by  representatives  of  the  different  tenden- 
cies. Ln  any  event,  Mr.  Schromm  has  the  tloor. 

Mr.  ScHHOMM.  — Refering  to  the  text  prepared  with  Messrs.  Levy 
and  Crugiiola,  I shall  make  one  single  request  of  the  meeting. 

I shall  beg  you  to  accept  the  resolutions  as  presented,  without 
olfering  any  changes  which  may  lessen  their  precision.  I desire 
that,  in  the  text  to  be  voted,  there  be  contained  a very  clear  answer 
to  the  important  question  which  we  considered  at  the  last  session, 
in  relation  to  the  most  appropriate  means  for  overcoming  great 
differences  of  level  on  canals.  If  the  Congress  really  desire  to  be 
of  use  to  this  great  problem,  it  ought  to  vote  this  text  without 
entering  into  the  financial  suitability  of  locks,  a question  which 
may  have  several  solutions,  according  to  the  different  countries  in 
which  it  is  to  be  put  into  practice. 

The  Presldent.  — Mr.  Genard  has  the  lloor. 

Mr.  Genard.  — I cannot  accept  the  proposition  as  just  read  by 
Mr.  Levy.  At  the  Dtisseldorf  Congress  we  discussed  the  question 
then  submitted  to  our  deliberations  and  the  conclusion  as  to  locks 
then  voted  said  simply  that  « locks  remain  the  simplest  and 
strongest  engines  for  overcoming  differences  of  level  on  canals  )). 
Now  there  is  added,  without  any  reason,  to  the  text  voted  three 
years  ago,  that  locks  are  the  most  suitable  engines  for  overcoming 
differences  of  level.  It  is  evidently  not  possible.  Gentlemen,  to 
admit  this  addition,  because  there  are  circumstances  in  which  locks 
are  not  altogether  the  most  suitable  engines  for  overcoming  the 
said  differences  of  level. 

Mr.  Guerreiro.  — I do  not  agree  entirely  with  Mr.  Schromm,  and 
I think  that  the  words  ((the  most  suitable))  can  be  suppressed  while 
retaining  the  others,  by  referring  to  the  Diisseldorf  Congress,  and 
nothing  need  be  said  of  the  Vienna  competition. 


Mu.  1 1 Ka.MANN.  — ( i(a)ll(‘iii(*ii,  Mr.  Priisinami  iind  I cannolhe 
sali.sli(*(l  willi  (Ik;  |)la(a*  assi^Mird  in  Uk;s(;  (a)MCliisioris  lo  Un;  imjjul.sci 
wliicli  \v(!  Iiav(;  ^iv(*ii  lo  Ihc.  (;conoiiiin  i iii|)orLari(Mi  oi'  (ilevaling 
a|)pai-aliis.  Wo  arc  m»l  lior(;  lo  discais.s  scioaiLilio  |)rohloms  in  thom- 
solv(‘s;  lli(‘  Con^^ros.s  .should,  so  lo  sj>oak,  givo  ooiinsol  atid  liglit  to 
all  Xaliofis  on  (In;  (a:ononii(^  vahn;  ol'  works  s(*ior)tinoally  tried. 

Ijris,  like  all  these;  iiiactiines  in  ‘^eii(;ral,  are;  first  oralllrartic 
planls,  anel  d(;sei've*  te)  he;  hiiilt  e>nly  when  they  I'erjeler'  en'ee^tive; 
se;rvie‘(‘  lo  Iraele;  anel  eauise;  ne)  e‘xj)ense;s  greatei-  than  cennnierea;  can 
leeai*. 

An  eMij^inee;!' e:an  hiiilela  port  e^n  unifehahiteel  {^j-ounel.  Fi-oni  the 
en^dneer’s  stafielpoied  this  port  may  he  perfect;  hut  if  it  really 
reneler  no  serviea;  te)  commerce,  it  is  a failure;  so  a lift,  just  as 
excedlent  from  the  scientific  staneljjoifjt,  whict)  e'.an  elo  nothing  for 
commerce  is  not  worthy  of  being  l)uilt. 

1 elesire  te)  say  that  1 tiael  ttie  tioiior  of  building  ttie  first  float  lift 
on  the  continent.  The  lift  was  constructeel  by  the  firm  of  Haniel 
unel  Lueg  in  Dusselelorf  Grafenberg  anel  I will  spare  no  praises  in 
speaking  of  this  house.  Lateu-,  when  traffic  shall  he  increased,  we 
wish  to  build  a flight  of  locks  close  by  this  lift.  Pray  l)etieve  me  : 
only  economic  motives  have  ineluced  us  to  abandon  the  lifts  which 
have  been  technically  tested.  There  have  been  hut  short  interrup- 
tions eluring  all  the  time  it  has  been  at  work.  The  lift  as  such  has 
stood  a si)lendid  test.  We  have  had  the  case  where  the  tank  went 
dry,  so  that  all  the  stresses  in  the  aiiparatus  came  on  parts  for 
which  they  were  not  intended,  or  which  should  only  he  used  in 
case  of  need;  still  the  apparatus  was  not  injured. 

Then  too,  1 wish  to  mention  the  great  technical  thoughts  which 
were  again  called  forth  by  the  Vienna  competition;  but  I think  that 
the  Austrian  government  will  join  to  the  technical  appreciation  of 
the  project  that  of  its  practical  and  economic  value. 

In  any  case,  1 consider  it  dangerous  for  the  Congress  to  advise, 
no  matter  who,  to  build  a lift.  I should  have  many  more  things 
to  say,  hut  I shall  satisfy  myself  by  repeating  that,  with  the  tech- 
nical judgment  of  a lift  should  be  also  considered  its  economic  value, 
that  is  its  usefulness  to  commerce. 

The  President.  — I beg  the  speakers  to  keep  to  the  conclusions 
without  going  to  the  bottom  of  the  question,  and  not  to  be  too 
long. 


Ml*.  \)i:  Parkn'I'i:.  — I niiisl  make  an  oliservation  in  the  matter 
of  llu'.  Iranslalion  oil  lie  eoncinsions  into  German;  it  seems  to  me  that 
they  eorr-espond  lo  closely  too  the  French  text;  the  translation  of 
the  Fi-ench  text  has  tieeii  made  too  literally.  For  this  1 ask  a 
change  in  the  German  text. 

Tiic.  Fhksioent.  — 1 agree  with  Mr.  i)e  J^arente  about  the  transla- 
tion of  the  French  text  into  German. 

The  general  reporter,  Mr.  Crugnola,  reads  in  German  the 
conclusions  retouched  as  to  form. 

Mr.  Levy  proposes  that  the  conclusions  be  read  in  the  dilferent 
languages  so  as  to  avoid  all  misunderstanding. 

Mr.  Guerreiro.  — In  the  conclusions  offered  for  our  approval, 
the  opinion  of  the  Gongress  is  given  on  matters  which  are  not 
general,  and  which  may  be  modified  by  conditions  of  time  and  place. 
Hence,  the  Gongress  may  not  vote  the  text  offered  which  is  rather  a 
personal  opinion  than  a conclusion  accepted  by  every  one. 

Mr.  Nelemans.  — While  I share  fully  Mr.  Guerreiro’s  views,  I 
take  the  liberty  of  proposing  a slight  change  in  the  wording  of  the 
second  conclusion  presented  hy  Mr.  Levy,  as  it  will  tend  to  do  away 
with  the  allusion  made  to  the  Vienna  competition. 

The  first  part  of  the  second  paragraph  might  be  expressed  as 
follows  : 

((  There  have  just  been  published,  within  a short  time,  a large 
))  number  of  very  interesting  conceptions  ». 

The  President.  — I must  insist  and  cause  it  to  be  observed 
that  questions  of  mere  words  cannot  hurt  any  one’s  sensibilities. 

The  Vienna  competition  gave  very  good  results  through  the 
many  interesting  studies  which  it  called  forth,  and  I hope  that 
our  Gongress  will  produce  results  which  will  be  equally  satisfactory. 
I move  a resolution  of  congratulations  to  the  Austrian  Govern- 
ment for  the  competition. 

I also  request  Mr.  Nelemans  not  to  insist  on  his  motion  and  to 
pass  to  the  general  vote,  asking  the  general  reporter  to  make  in 
the  order  of  business  the  slight  modification  arising  from  the 
present  discussion. 


H(‘l()i’(*  lor  IIm*  vol(5,  il  is  iifidfo’stood  Ihal,  in  Ihio  first 

|)i-()|)osition  of  Mr.  ( Inij^nolfi’s  report,  IIk;  words  « most  suitaf)l(;  » 
iir(^  wilfidrawn,  and  tin;  words  « stron^(‘st  and  siinf)l(*st  » are 
redaiiHMl. 

The  vol(^  will  n()w  lx*  lak(‘ii. 

II  will  he  lak(m  hy  raisin^'  IIk^  hand  on  tin*  ef)rHdnsions  : 

I"  'rinr  ordinary  locks  nnnain  th(i  sini|)l(ist  and  slronj^est  engin(*s 
tor’  ov(n*(a)inin‘^  dJIleretKa's  of’  l(‘V(d  in  canals.  Storage;  basins 
allow  Iheii*  consiimplion  of  wahn*  to  he;  gi'e;atly  r'e;dne;e;el  witfiont 
le)e)  gr-(‘al  ine;r(*ase  in  the*  duration  e>r  ttie  le)ckages. 

Sliidies  and  trials,  having  Ibr  tfieir  ohJe;e;t  a Inrther  di  inir>ntie)n 
e)!'  this  dnratiejn  and  e;e)f)snmption,  slionid  he  encouraged. 

tr  the  water  supply  is  lacking,  vertie;al  lifts  give  a solution  which 
has  the;  sanctieni  e)f  ex[)cr-i(;nce. 

The  Vienna  ce)tnpetilion  gave  hirtti  to  a large  r)iiml)er  of 
very  interesting  cone;ej)tions.  The  (Je)ngress  attaches  the  greatest 
iin j)e)i*tance  te>  their'  being  irraeie  thereof,  on  a large  scale,  an 
applicatiern  which  will  allow  exi)erience,  the  sole  Jnelge  of  final 
I'esoi't,  to  pronounce  u[)e)n  their  relative  practical  values,  taking 
into  consiele ration  the  speed  of  the  boats,  the  traffic  capacity 
of  the  canals,  as  well  as  the  safety,  regularity  and  economy  of  the 
service. 

The  conclusions  are  approved  Ijy  a large  majority.  It  is 
quarter  past  four,  so  the  session  is  suspended  for  a few  minutes. 


Tup:  Presidp:nt  states  that  the  discussion  on  the  second  subject, 
the  influence  of  the  destruction  of  forests  and  the  drying  up  of 
marshes  on  the  regimen  and  discharge  of  rivers,  is  open,  and 
gives  the  floor  to  the  general  reporter,  Mr.  Cipolletti. 


Mr.  Cipolletti.  — Has  the  existence  of  forests  any  influence 
on  the  climate  and  consequently  on  the  surrounding  air?  That 
is  the  first  question. 

The  second  question  which  comes  up  is  this  : Gan  the  existence 
of  forests  have  any  influence  on  local  vegetation?  And  in  this 
case  the  advantages  and  disavantages  should  be  studied. 

Third  question  : Gan  the  existence  of  forests  contribute  to 
the  modification  of  springs,  make  the  course  of  meteoric  waters 
more  regular,  increasing  the  low  water  volume  and  diminishing 
the  volume  of  floods? 


Venice.  — Entrance  of  the  Arsenal. 


Fourth  question  : Can  the  influence  of  cutting  down  forests  go  so 
far  as  to  cause  the  complete  loss  of  springs  in  the  denuded  territory 
or  in  adjacent  ground? 

The  questions  being  thus  set  forth  and  ttie  problem  of  ttie 
influence  of  woods  on  the  regimen  of  the  waters  being  analyzed, 
J have  sought  the  answers  to  be  given  to  each  question  and  now 
1 shall  try  to  sum  them  up. 

The  different  reporters  are  unanimous  in  their  conclusions  as 
to  certain  questions;  uncertainty  exists  as  to  others. 

The  first  are  mainly  those  relating  to  the  influence  which  the 
destruction  of  forests  may  have  on  sloping  ground. 

Here  we  all  agree. 

As  to  the  influence  on  springs,  it  may  be  said  that  here  too 
there  is  unanimity  of  views,  with  differences  on  the  subject  of 
liermeable  and  impermeable  grounds.  For  the  latter,  all  are 
agreed  that  denudation  may  be  the  cause  of  a diminution  of 
springs.  If  it  be  a question  of  permeable  ground,  the  majority 
believes  that  cutting  down  the  timber  does  not  favor  the  flow  of 
the  water,  so  that  it  would  be  favorable  to  the  springs. 

There  is  a great  divergence  of  opinion  on  the  question  of  the 
influence  of  woods  on  the  climate  and  humidity  of  a region. 
Some  think  that  woods  have  a great  influence  on  the  climate, 
the  temperature,  the  humidity  and  consequently  on  the  amount 
of  rain.  Others  think  that  this  influence  is  very  small  as 
compared  with  the  great  differences  of  climate. 

In  the  last  question,  regarding  the  influence  of  woods  on  the 
regimen  of  rivers,  the  state  of  the  water  in  the  rivers  should  be 
differentiated,  that  is  to  say  : is  a rise  or  a fall  considered?  It  may 
be  said  that  all  are  agreed  that  woods  have  a favorable  influence 
on  rivers,  because  they  increase  the  springs  and  keep  up  their 
discharge  when  the  water  is  falling.  The  divergences  appear 
when  it  is  a question  of  great  floods,  and  most  of  the  reporters 
maintain  that  forests  have  absolutely  no  influence  on  the  great 
floods  of  rivers.  The  reason  they  give  for  this  is  that  these  great 
inundations  are  only  produced  after  very  heavy  rains,  and  that,  in 
this  case,  the  moderating  action  of  forests  disappears. 

Nearly  all  are  -agreed  in  this  opinion.  I wish  to  remark  that 
this  absolute  disappearance  of  the  moderating  action  of  forests  is 
not  absolutely  true,  because  it  is  certain  that  when  a phenomenon 
continues  during  a long  period  of  time,  all  the  actions  which  tend 
to  moderate  the  influence  of  this  phenomenon  attenuate  it 
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j^M’iuliially,  provided  llial,  IIk*  plKMioiiienofi  liave  llu‘  same  value 
diii’iu^^  Ihe.  whole-  of  its  duration,  or  lhal  its  force;  r(;main  (;orislaril. 
Hill  we  know  l.lial  rains  have;  periods  of  inaxiirjaand  minima;  for 
(ixampU;  : it  will  rain  vie)lently  I'oi-an  hour  ttion  it  will  epiietdown. 
In  lliis  ease  the  mod(‘ratin^^  action  f^O(;s  on  all  Ihe  time,  as  it 
snppr('ss(;s  the  sharjx'sl  slaj-^e*  of  tin;  pln'fiomena. 

Another  ohs(‘rvaliofi.  It  is  true  that  a certain  point  arriv(;s 
when  tin;  watef*  coming-  iido  tin;  forest  is  eepial  to  ttiat  which  goes 
out ; then  the  moden’ating  action  ceases,  hut  it  woidd  he  a (jiiestion 
of  linding  out  whelh(;r  ttiis  takes  place  at  the  maximum  of  the 
ci'isis.  it  would  he  necessary  to  show  ttiat  ttiis  moderating  action 
disappears  or  heemmes  zero  at  the  maximum  phase.  'J'he  ptieno- 
menon  ttiat  I notice  is  not  verified  at  ttie  maximum  of  the  crisis, 
hut  during  the  descending  phase,  so  that  a moderating  value  still 
exists. 

Hence  it  is  not  exact  to  say  that,  wlien  rains  last  three  or  four 
(lays  the  influence  of  forests  is  nothing;  it  is  nothing  only  fora 
certain  period  which  never  corresponds  to  ttie  maximum  crisis. 
So  inundations  will  liave  been  avoided  during  this  maxi  mum 
which  is  the  cause  of  the  greatest  disasters. 

I liave  divided  the  (piestion  into  two  jiarts  : one  on  which,  it 
seems  to  me,  that  we  all  agree,  and  on  this  point  I move  a vote  of 
acceptance  liy  the  Congress.  The  second  part  is  that  in  which  the 
opinions  of  the  various  reporters  differ;  here  there  is  nothing  to  do 
hut  to  continue  studies  and  observations,  especially  as  to  the 
influence  of  woods  on  great  floods.  Some  have  made  quite  minute 
studies  to  see  whether,  in  comparing  maximum  floods,  for  example, 
there  be  any  difference.  But  these  are  very  difficult  things, 
because  there  are  too  many  variations  in  the  courses  of  rivers,  and 
because  hydrometers  are  not  always  at  the  same  place.  In  view  of 
the  enormous  difficulty  of  lieing  able  to  study  the  question  with 
certitude,  Mr.  Lubin  proposes  that  much  more  complete  concerted 
studies  be  carried  on  between  the  various  Eluropean  states  and  that 
there  be  a central  office  where  all  the  data  shall  be  collected.  It 
has  been  suggested  that  our  Association  be  the  centre  of  this 
movement;  but  it  seems  tome  that  the  question  possesses -more 
interest  for  agriculture  than  for  hydraulics. 

Furthermore  we  have  not  the  means  of  action;  I move  therefore, 
that,  accepting  the  fundamental  idea,  the  International  Agricultural 
Commission,  which  has  its  headquarters  at  Rome,  be  requested  to 
make  itself  the  centre  of  these  studies  and  investigations.  It  is  in 


fad  an  inlemalional  (innslion  and  Iho  inslilnte  of  Agricnlliiro  has 
Iho  means  of  studying  it  belter  than  we  can  ourselves.  (Ap))lanse). 

Mr.  JosKcii  WoLFSCirUKTZ.  — In  the  report  of  the  general 
i*eporter,  Messrs.  Ponti  and  Keller,  and  myself  are  taken  to  task  as 
not  ap|)reciating  sufficiently  the  retaining  force  of  the  forest  and  as 
even  denying  it  altogetlier  in  certain  cases.  Mr.  Ci})ollctti  himself 
thinks  that  this  retaining  force  exists  constantly  and  nndei’  all 
(•conditions.  Allow  me  to  make  some  objections.  The  inllnence 
of  the  wood  on  retaining  Hood  waters  is  judged  most  frecpiently  by 
the  vegetation  of  the  forest.  In  fact,  such  a retention  of  the  water 
is  observed,  from  20  to  40  of  the  rainfall  of  the  year,  if  there  be 
no  obstacle.  It  is  these  figures  which  lead  generally  to  the  wood 
being  considered  an  effective  means  of  diminishing  and  moderating 
high  water.  But  it  is  forgotten  that  these  figures  merely  represent 
the  averages  of  a long  period  of  observations,  and  may  be  reduced 
to  very  little  when  the  meteorological  phenomenon  takes  place 
with  violence  and  rapidity.  If  100  mm.  of  rain  fall  in  the  course 
of  a month,  it  is  probable  that  50  "/o  will  be  retained  by  the  vegeta- 
tion ; so  that  only  half  of  the  rain  will  reach  the  soil  of  the  wood, 
as  the  retaining  forces  of  the  wood  can  be  utilized  several  times 
successively.  It  these  100  mm.  fall  in  a single  day,  50  7o  will  not. 
then  be  held  by  the  wood,  but  only  that  which  fixes  itself  in  a 
single  time  on  the  vegetation.  This  cjuantity  of  water  retained  is 
so  small,  in  comparison  with  the  great  quantity  which  a strong  and 
prolonged  rain  can  bring,  that  it  is  of  no  practical  importance. 
Then  the  wooded  ground  possesses  very  few  or  even  no  advantages 
over  the  open  ground  which  supports  no  vegetation.  This 
dilference  disappears  entirely  when  the  phenomena  which  cause 
the  overllow  of  our  navigable  rivers  are  considered.  Such  catas- 
trophies  are  generally  brought  on  by  a very  heavy  general  rain, 
lasting  for  several  days,  which  reaches  easily  an  intensity  of 
200  mm.  a day.  Already,  during  the  first  hours  of  an  abundant 
rain,  perhaps  from  the  beginning  of  the  pluvial  phenomena  which 
precede  an  overllow,  the  wood  is  so  saturated  with  water  that  it 
can  absorb  no  more  and  must  let  the  superabundant  water  How  off 
just  as  would  ground  which  had  been  entirely  stripped. 

Hence  the  wood  cannot  be  regarded  at  all  times  and  under  all 
conditions  as  a means  of  moderating  the  Hoods  in  our  rivers, 
because  the  moderating  force  of  the  wood  is  often  exceeded  by  the 
intensity  of  the  rain* 
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Mat)  is  |K)\vorl(‘ss  as  a‘^^ainsl,  llio  main  caiisos  of  Hoods,  that  is  : 
iindrorolo^Mc.al  plHMiomona,  ami  llm  l)(;sl,  r(>r*esL  culture  can  only 
have  a limih'd,  loc.al  ami  modest  (dhudi veuess  even  iu  tlui  most 
I'avorahhi  cas(;.  A few  sipiare  kilom(;tnis  more  or  less  oi  rorestsmay 
ex(;rcise  a certain  inllnence  \\\  countries  which  lie  near  places 
xyherc'.  forests  liave  been  replanted  or  cut  away;  hut  outside  of  these 
limils  and  along  the  mavigahle  sections  of  the  river,  this  inllnence 
is  (;(*rlaiuly  not  manifesled.  The  (tarrying  out  of  unlimited 
I'cwoodiug  is  ueilhei*  feasible  iU)r  possible  for  econouiic  reasons. 
There  should  exist  a C(‘rtaiu  proporlion  between  Ihe  wooded  surface 
and  Ihe  ground  used  for  cultivation.  The  u])per  regions  of  our 
rivers  may  not  h(*  converted  into  uninhahitahle  virgin  forests,  just 
in  order  to  insure  to  the  lower  country  certain  advantages  from 
the  |)oint  of  view  of  economy  of  tlie  waters. 

On  the  contrary,  I agree  perfectly  with  Mr.  Cipoltetti  if,  in  his 
conclusion,  he  sees  the  useful  influence  of  woods  in  stiffening 
sloping  ground  and  ])reventing  injurious  slides  of  materials  into 
ttie  valleys.  There  is,  in  fact,  no  simpler  or  surer  means  for 
strengthening  and  consolidating  a mountainous  country,  for  protec- 
ting it  against  fissures  and  land  slides  and  thus  preventing  too 
great  a formation  of  gravel,  for  eliminating  the  sanding  and  silting 
up  of  the  navigable  parts  of  rivers. 

In  this  alone  there  are  advantages  of  great  value  for  the  navigation 
of  rivers.  Consolidation  of  the  ground  is  the  most  economical 
means  for  attaining  this  end,  because  no  other  growth  than  that  of 
woods  is  possible  on  the  steep  slopes  of  mountains  which  are  the 
ones  most  exposed  to  the  erosive  action  of  water.  The  importance 
of  woods  in  this  respect  for  our  navigable  rivers  does  not  admit  of 
discussion;  but  beyond  this,  and  especially  in  what  concerns  the 
formation  of  floods,  it  cannot  he  said  that  it  possesses  any  practically 
determinable  influence. 

Mr.  UziKLLi.  — Judging  by  what  the  esteemed  reporter  says,  it 
seems  to  me  that  he  wishes  to  find  a general  solution  for  a fact 
which  may  have  as  many  solutions  as  there  are  cases.  The  diver- 
sity of  relations  in  the  magnitude  of  the  different  causes  which  may 
have  a greater  or  less  influence  on  the  amount  of  rainfall,  makes  the 
problem  appear  differently  at  different  places.  For  example,  when 
the  rain-laden  winds  from  the  Mediterranean  blow  over  Liguria 
and  Piedmont,  they  drop  a first  portion  of  their  moisture  on  the 
Maritime  Alps  which  lie  in  just  one  direction  as  regards  the  higher 
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wind  cuiTenls  which  carry  the  clouds  and  hurl  them  against  the 
Alps.  In  Piedniont,  the  Alps  do  not  t’orni  a cliain  ; Init  a collection 
ol‘  inounlainous  groups  connected  wdth  each  othei',  and  these  act 
directly  o.n  the  rainfall.  Thus  the  Gran  Paradise  acts  as  a condenser 
for  the  Aosta  valley,  which  explains  why  the  rainfall  is  less 
ahnndatit  in  this  valley  than  is  the  average  foi*  the  rest  of  Piedmont. 
If  about  60  centimetres  of  lain  fall  in  this  valley,  the  ([uantity  of 
water  which  descends  oji  the  i)lain  of  Piedmont  is  about  one  metre. 
On  the  other  hand,  near  Biella,  a valley  of  which  the  axis  lies  in  the 
direction  of  the  southerly  winds,  the  precipitation  is  very  great 
and  reaches  as  much  as  two  metres  a year. 

It  is  the  same  in  the  Sesia  valley  which  lies  in  the  same  direction. 

As  to  the  inlluence  of  the  destruction  of  forests  on  the  quantity 
of  rain,  it  is  clear  that  the  very  powerful  action  of  the  mountainous 
masses  in  Piedmont  must  he  far  more  important  than  the  more  or 
less  great  influence  of  cutting  down  timber.  On  wide  expanses  of 
plain,  as  in  Russia,  the  action  of  the  very  low  hills,  not  counting 
the  Oural  Mountains  which  bound  Prussia  on  the  East,  is  very  small 
with  respect  to  the  action  which  forests  may  have  on  the  greater  or 
less  quantity  of  water  evaporated  and,  consequently,  on  successive 
rains.  Also  in  Egypt,  there  is  no  question  that,  as  the  result  of 
conditions  established  there,  rains  are  not  infrequent  whereas  in 
the  past  rain  was  an  exception. 

We  see  how  complicated  the  problem  is  and  how  hard  it  is  to 
find  a solution  applicable  to  all  regions.  I note  also  that  in  a large 
part  of  Europe,  and  especially  in  Germany,  there  are  exact  data  on 
rainfall,  on  evaporation,  on  absorption  by  the  soil,  whereas  it  may 
be  said  that  in  Italy  there  are  no  precise  data  from  the  regional 
standpoint.  I said  regional,  because  I mean  the  average  amount 
of  water  which  falls  on  a region,  or  given  expanse  of  country;  in 
Italy,  only  the  rainfall  of  this  or  that  city  is  known,  or  these  or 
those  places  where  there  are  stations;  but  the  amount  of  rain 
falling  over  a given  tract  of  country  cannot  be  given  without  a 
rational  organization  ot  the  stations  themselves. 

Here  is  an  example  : From  calculations  which  I have  made  and 
which  any  one  can  repeat,  by  taking  the  data  relating  to  the 
ranges  of  the  rivers  which  go  out  from  Piedmont  and  enter  the  Po 
above  the  Ticino,  and  then  the  rain  falling  on  Piedmont  above  the 
same  point,  it  follows  that  the  amount  of  water  flowing  off  is  five 
times  as  great  as  that  which  fell  as  rain.  Evidently  an  absurd 
result.  What  is  its  cause?  Simply  tins,  tliat  while  there  are 
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(inanlilifs  ol'dala  lor  llio  plaifi  of  IMcdinont,  whoro  the  (jnantity  of 
rain  varies  wilti  dilleretd  places,  lliorc;  are  few  slalions  high  up  on 
lh(‘  hills,  lhal.  is  in  IIm^  regions  wln’re  the  rainfall  reaches  a 
inaxiinmn. 

II  has  he(Mi  s(‘en  lhal,  In  lln^  inonnLainons  part  of  idedinont,  the 
(pianlity  of  r’ain  falling  on  dilho’enl  points  is  very  variahle. 

If  w(‘  ai*(^  to  hav(i  IIkj  avea’age  J'ainfall  of  PicMlniont,  i-ain  stations 
ai’(‘  necessary.  In  a wood,  tin;  ohsei-vations  are  tak(;n  at  places 
wh(n-(*  IIk'i-c  is  Ihe  least  i’ain,  afid  the  rainfall  I'or  the  wliole  of 
Piedinont  is  innch  greatei’  lhan  that  given  in  ttie  ollicial  puhli- 
calions. 

In  ord(‘r,  on  11k;  other  hand,  lo  obtain  the  moduli  of  the  rivers, 
ohsei’valions  are  lakcm  for  ttii'ee  yeai's  at  least  at  all  seasons  of  the 
yeai*;  hut  not  many  ai'e  taken  aiid  almost  never  wtien  tlie  water  is 
falling,  because  in  this  latter  case  artificial  calculations  would  have 
lo  t)e  made,  at  least  on  i'ivei’s  whicti  are  nearly  dry  in  summer,  and 
when  they  are  altogeltier  dry  ttiis  condition  siiould  also  be  taken 
into  account.  Whereas,  in  general,  the  moduli  are  measured 
when  there  is  a certain  quantity  of  water  and  from  this  is 
deduced  the  annual  amount  of  run-  off.  It  is  easy  to  understand 
that  the  moduli  of  the  rivers  are  much  too  large  in  this  case, 
and  this  explains  what  was  said  above  as  to  the  rain  which 
falls  in  Piedmont  and  the  run-off  by  the  rivers. 


Mr.  Lauda.  — I should  like  to  sum  up  briefly,  and  in  thee 
time  allowed,  the  conclusions  of  my  report  on  the  influence  of 
forests  on  the  regimen  and  discharge  of  streams. 

I think,  first  of  all  that  the  question  can  only  be  solved  by 
experience,  by  the  direct  comparison  of  the  discharges  in  several 
basins  which  offer  the  greatest  possible  analogy  in  surface  and 
orographic  and  climatological  conditions,  and  differing 
markedly  in  the  amount  of  forest  land. 

The  Austrian  hydrographic  office  has  begun  observations  on 
this  subject,  for  studies  relating  to  the  water  supply  of  the 
Danube-Oder  canal,  which  has  allowed  hydrologic  researches  to 
be  made  in  two  basins  of  almost  equal  surface,  but  differing 
greatly  in  forest  conditions,  one  having  48  % of  its  surface 
covered  with  woods  as  against  27  % for  the  other,  both  basins 
having  a total  area  of  70  square  kilometres. 
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The  following  results  were  obtained  : 

T’  The  ainoLint  of  water  precipitated,  its  retention  and  its 
run-off  are  connected  by  certain  laws. 

2°  The  forest  exerts,  in  every  case,  an  influence  on  the  run- 
off. 

3®  Up  to  a certain  point,  the  retention  of  the  water  is  greater 
in  the  more  wooded  basin  than  it  is  in  the  less. 

4°  I*n  hard  rains  whose  im]5ortance  exceeds  certain  limits,  — 
as  for  example  in  times  of  flood,  — the  retention  becomes  less 
intense  in  the  more  wooded  basin  than  in  the  one  less  rich  in 
forests  ; which  is  to  say  that  in  this  case,  after  having  reached 
a certain  degree  of  saturation,  the  surplus  water  which  was 
retained  before  by  the  forest  escapes  now  more  rapidly. 

S'*  After  a dry  season,  the  influence  of  heavy  rains  becomes 
manifest  more  quickly  and  more  progressively  in  the  less  wooded 
basin,  whereas  the  reverse  is  found  in  the  basin  which  has  a 
larger  forest  area. 

These  conclusions  agree  with  the  results  of  the  studies  obtained 
by  the  central  hydrographic  office,  while  examining  the  ques- 
tion of  the  influence  of  the  forest  on  the  formation  and  regimen 
of  high  flood-waters ; they  are  partly  in  opposition  to  the 
deductions  of  the  General  Reporter  and  with  the  fact,  long 
considered  as  true,  that  the  forest  exerts,  under  all  circumstan- 
ces, a favorable  influence  on  the  moderation  and  production  of 
flood-waters  and  on  the  rapidity  with  which  they  flow  off. 

A definitive  judgment  as  to  the  influence  of  forests  on  the 
regimen  of  streams  cannot  yet  be  obtained,  the  experimental 
material  possessed  so  far  being  too  limited  and  referring  to  a 
relatively  short  period.  Hence  researches  must  still  be  carried 
on. 

Were  the  final  judgment  as  to  the  influence  of  forests  on  the 
regimen  of  streams  to  be  found  unfavorable  to  the  forest  in  this 
sense,  that  some  of  the  properties  attributed  to  it,  up  to  the 
present  time  in  a general  way,  had  to  be  disputed,  it  does  not 
follow  that  it  is  necessary  to  be  outspoken  against  rewooding 
arid  surfaces  and  against  the  maintenance  of  forests. 

The  usefulness  of  the  forest  in  general  as  well  as  the  pre- 
cious quality  it  possesses  of  protecting  the  soil  against  slips,  are 
so  certain  and  its  advantages  from  the  point  of  view  of  the 
diminution  of  materials  scoured  away  by  streams  are  so  great, 
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tliat  lliis  reason  alone  suffices  to  advance  the  most  active  [)ossh 
ble  inaintenance  of  forest  culture. 

Mr.  SoHMANf.  — 1 have  to  speak  as- President  of  an  interna- 
tional agricultural  (Congress  at  Horne,  and  1 have  been  asked 
on  this  account  not  to  submit  the  question  to  the  Congress, 
because  the  vote  might  give  rise  to  controversies,  the  two  inte- 
rests not  being  always  in  accord.  I hope  for  the  success  of 
both  that  these  two  Congresses  will  not  disagree. 

I find  the  difference  which  Mr.  Cipolletti  makes  between  per- 
meable and  impermeable  ground  very  dangerous,  when  he  says 
that  the  forests  standing  on  impermeable  soil  must  not  be 
destroyed,  but  that  they  can  be  cut  down  advantgeously  on 
permeable  ground.  I think  that  it  would  be  better  to  wait  for 
the  results  of  science  before  speaking  in  this  way. 

All  the  soil  of  certain  countries  is  permeable,  and  as  personal 
interest  has  in  life,  nearly  always,  the  better  of  the  interests  of 
the  country,  it  is  probable  that,  if  the  opinions  of  experts  be 
asked,  the  experts  will  surely  say  what  is  agreable  to  private 
parties. 

For  my  part,  I desire  to  repeat  that  this  theory  of  destroying 
forests  when  the  soil  is  permeable  is  very  dangerous. 

There  used  to  be  little  to  fear  from  the  waters  in  the  province 
of  Treviso  ; but  many  communes  have  reaped  great  advanta- 
ges from  the  destruction  of  the  forests,  and  now  others  are 
complaining  about  the  increase  of  the  floods  of  the  rivers. 

Recently,  only  two  or  three  months  ago,  there  were  violent 
storms  which  every  one  attributed  to  the  destruction  of  the 
forests.  It  can  be  affirmed  that  all  that  is  the  consequence  of 
the  exploitation  of  timber  lands  by  many  persons,  of  late  years, 
when  they  made  large  profits  by  so  doing.  Other  measures 
will  have  to  be  taken. 

Mr.  Ponti  observes  that  researches  as  to  springs  are  very 
different.  Some  make  them  in  the  subsoil,  seeking  where  the 
water  goes,  and  these  many  studies  have  had  no  practical  result; 
others  have  studied  the  surface  water  ; I prefer,  for  my  part  to 
treat  the  water  at  the  surface  where  I know  where  it  goes, 
rather  than  in  the  subsoil  where  no  one  knows  what  it  does. 
Experiments  have  been  made  and  several  persons  have  been 
employed  near  Montello  without  obtaining  any  res^ult. 
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The  resolution  should  be  modified  in  this  that  every  one 
believes  that  ])ermeable  ground  also  needs  every  care. 

The  President.  — I wish  to  observe  that  there  is  no  abso- 
lute affirmation  in  the  resolution. 

Mr.  SoRMANi.  — I desire  that  the  International  Institute  of 
Agriculture,  which  does  honor  to  him  who  first  thought  of  it 
and  to  all  the  countries  which  have  become  members,  be  able 
to  accept  the  part  which  the  Congress  offers  to  it.  I had  my 
doubts,  because  it  was  silent  at  the  last  session,  and  it  has 
accepted  no  engagement. 

I should  not  wish  that  the  Institute,  engaging  itself  on  pro- 
positions which  are  not  universally  admitted,  should  find  it 
impossible  to  carry  through  what  it  undertakes. 

Mr.  Keller.  — My  resolution  agrees  on  the  main  point  with 
that  of  the  general  reporter  ; woods  exist  to  prevent  the  forma- 
tion and  movement  of  land  slides,  and  if  the  Congress  would 
accept  this  opinion,  rewooding  would  advance  more  and  de- 
wooding  would  be  stopped. 

Mr.  Carpi  observes  that  the  motion  proposed  by  M.  Lauda 
contains  nothing  of  a nature  to  affirm,  on  the  part  of  the 
Congress,  a concrete  resolution  on  this  weighty  question.  This 
motion  is  but  a mere  rhetorical  form,  spoken  to  the  winds, 
which  takes  no  account  of  the  desiderata  resulting  from  the 
discussion  that  has  taken  place,  and  which  reduces  the  con- 
clusions of  the  reporter  to  nothing.  His  opinion  is  that  the 
motion  of  the  Presidency  of  the  Section,  in  accord  with  the 
reporter,  is  better,  and  answers  better  to  a positive  and  practi- 
cal conception  of  the  question  ; he  begs  the  Congress  to  vote  in 
favor  of  this  motion  and  to  decline  that  of  Mr.  Lauda. 

In  calling  the  attention  of  the  Congress  to  this  main  factor 
of  forest  destruction,  which  is  represented  by  the  enormous 
periodical  cuttings  made  for  railway  ties,  he  has  no  intention 
of  making  it  the  subject  of  a resolution.  He  wishes  only,  in 
the  strict  sense  of  the  question  submitted  to  the  Congress,  to 
show  clearly  that,  as  the  unfavorable  influence  of  forest  des- 
truction on  the  regimen  of  streams  is  recognized  unanimously, 
special  attention  should  be  given  to  what  is  a capital  cause  of 


forest  dostniction,  under  penalty  of  working  blindly,  that  is  to 
say  of  wishing  to  suppress  eonseciucnces  without  seeking  and 
attenuating  the  causes.  Jle  concludes  by  declaring  that  he  will 
vote  against  Mr.  Lauda’s  motion. 


Mr.  IjAFossi-:. — After  what  has  been  said  by  the  various  speak- 
ers, I do  not  approve  the  too  great  distinction  which  has  been 
made  l)etween  permeable  and  imf)ermeable  ground,  because  if 
large  forests  draw  away  iirif)ortant  elements  from  outside  cir- 
culation, it  is  also  true  that  these  same  forests  afterwards 
return  these  elements  to  the  atmosphere  which  surrounds  them. 
It  seems  to  me,  therefore,  that  this  difference,  which  is  made 
and  which  it  is  j)retended  has  been  found,  is  only  apparent. 

1 find  too  that  the  motion  is  loo  affirmative. 

Mr.  UziELLi.  — I agree  perfectly  with  the  Hon.  Sormani- 
Moretti  in  what  he  says  as  to  putting  nothing  in  the  resolution 
concerning  the  division  into  permeable  soils  and  impermeable 
soils.  In  fact,  a few  experiments  which  I have  made,  and  of 
which  the  importance  will,  I believe,  be  considered  very  great 
by  competent  persons,  will  change  the  ideas  held  about  the 
properties  of  permeable  soils  and  of  earths.  For  example  : It 
was  believed  that  clay  swells  when  submitted  to  the  action  of 
water. 

Wishing  to  measure  this  enlargement,  I had  to  yield  to  the 
evidence  and  admit,  to  my  great  astonishment,  that  clay  does 
not  swell.  To  be  brief,  I shall  allude  to  one  of  my  experiments. 

I took  a tube  closed  at  the  bottom  and  placed  in  it  some  clay 
dried  in  the  sun,  then  I compressed  it  with  a wooden  cylinder 
to  give  it  the  consistency  which  clay  will  take  when  exposed  to 
atmospheric  agents.  Then  I carefully  poured  water  into  the 
tube  after  having  marked  the  top  surface  of  the  clay  with  a 
paper  band.  The  clay  rose,  and  if  the  tube  had  been  opaque, 
the  appearances  of  the  fact  would  have  confirmed  that  clay 
swells  ; but  as  the  tube  was  transparent,  I noticed, after  a while, 
that  below  the  upper  stratum  of  clay  an  air  chamber  had  formed 
and  was  the  cause  of  the  clay  at  top  rising.  Having  pierced  the 
clay  with  a small  tube  in  order  to  let  the  air  escape,  the  clay 
returned  to  its  first  level. 

It  is  useless  to  dwell  upon  the  importance  of  this  fact  for 
constructions  in  general  and,  amongst  others,  for  the  construe- 


tion  of  tunnels.  It  is  notorious  that  the  fortunes  made  by 
several  railway  contractors  is  due  to  damages  from  causes 
beyond  their  control  occasioned  by  the  advance  of  clay  into 
the  tunnels,  destroying  the  temporary  word  linings.  My  expe- 
riments show  that  instead  of  trying  to  prevent  the  advance  of  the 
clay,  it  would  only  have  been  necessary  to  pierce  the  clay  in 
the  direction  of  the  maximum  advance  in  order  let  the  air 
pushing  the  clay  escape. 

Then  I was  led  to  seek  the  cause  of  this  phenomenon  and  I 
began  a few  experiments.  Introducing  an  air  gauge  into  the 
clay  at  the  top,  I found  that  the  pressure  exerted  by  the  water 
which  had  penetrated  the  clay  comes  from  capillary  action  and 
this  pressure  rises  to  more  than  an  atmosphere.  I had  begun 
making  more  exact  observations,  when  I came  across  an  arti- 
cle, by  the  illustrious  physicist  Francis  Jannini,  published  more 
than  40  years  ago,  in  which  the  phenomena  produced  when 
permeable  rocks  are  impregnated  with  water  are  studied. 
Jannini  found  that  the  capillary  action  produced  by  imbibition 
caused  pressures  reaching  3 and  4 atmospheres. 

It  follows  from  what  precedes  that  even  in  permeable  soils, 
water  cannot  penetrate  below  a certain  depth,  or  it  may  happen 
at  least  that  the  penetration  of  the  water  will  be  much  retarded 
if  not  altogether  stopped.  The  conclusion  is  that  the  division 
between  permeable  and  impermeable  soils  is  something  which 
cannot  be  admitted  without  further  and  repeated  experiments. 

It  may  be  said  in  general  that  many  observations  must  be 
made  on  these  phenomena,  I mean  on  all  those  of  which  I have 
spoken  so  far,  observations  which  are  especially  lacking  in  Italy. 
This  country  has  had  a series  of  great  Engineers,  but  most  of 
them  essentially  theoreticians.  Now  Leonardo  da  Vinci  said 
rightly  : « theory  is  the  general,  experiments  are  the  soldiers  ». 
A general  alone  cannot  win  a battle,  but  soldiers  can  win  it 
without  the  general.  In  other  words  great  practice  by  itself 
is  worth  more  than  theory  which  is  not  proved  by  facts.  I 
wish,  on  that  account,  that  the  habit  prevailed  in  Italy  in  the 
art  of  the  engineer  of  not  formulating  theories  if  they  be  not 
supported  by  long  and  repeated  experiments  ; and  I find  that, 
in  this  view  of  the  case,  only  two  Italians  stand  out  : the  first, 
Leonardo  da  Vinci,  whom  all  agree  to  call  the  greatest  genius 
the  world  has  seen,  and  the  other  the  greatest  engineer  who. 


in  iny  opinion,  made  the  last  century  illustrious  in  Italy,  I mean 
Elie  Lombardini. 

Mr.  DI-:  Moklot.  — The  great  importance  of  forests  and 
their  influence  on  the  regimen  of  rivers  are  well  known  in  Swit- 
zerland, and  the  legislation  contains  many  rules  concerning 
I’uresls  and  Ihe  prubhniis  dependent  upon  forests,  1 believe 
that  the  conclusions  presented  are  not  absolutely  just. 

The  President.  — In  trying  to  sum  up  this  very  laborious 
discussion,  I shall  remark  that  Messrs.  Lauda,  Keller  and  de 
Morlot  have  drawn  up  a proposition  which  I arn  going  to  read. 

« By  reason  of  the  great  usefulness  of  forests  in  holding  back 
» materials  carried  toward  the  rivers  and  in  preventing  the 
» disaggregation  of  the  soil,  the  Congress  resolves  to  protect 
» existing  forests  and  give  life  back  to  those  which  have  been 
» cut  down.  » 

I must  warn  you,  however,  that  Mr.  Lafosse  has  proposed 
some  modifications  in  the  general  conclusions,  and  that  Mr. 
Ghercevanof  has  proposed  that  the  question  be  submitted  to  the 
International  Institute  at  Rome. 

The  President  reads  the  conclusions  again. 

Several  members  in  differents  parts  of  the  hall  rise  to  claim 
the  President’s  attention  ; many  members  leave  the  hall  at- 
tracted by  the  first  strains  of  the  band  at  the  Garden  Party  ; 
consequently,  the  Congress  decides  to  lay  the  question  over  until 
the  session  of  Friday,  September  20.  The  President  adjourns 
the  meeting  with  these  words  : 

I hope  that  night  will  bring  counsel  and  that  the  agree- 
ment on  the  motion,  which  could  not  be  had  this  evening,  will 
be  an  accomplished  fact  to-morrow, when  the  discussion  is  taken 
up  again.  I thank  all  the  members  for  the  deference  which 
they  have  had  the  kindness  to  show  me,  and  I am  sorry  that 
other  duties  will  prevent  my  having  to-morrow  the  pleasure  of 
presiding  at  our  last  session. 

Mr.  Deking-Dura.  — In  the  name  of  all  the  Members,  whose 
thought  I believe  that  I express,  I offer  special  thanks  to  Presi- 
dent Senator  Casana  who  has  directed  the  discussion  with  so 
much  skill  and  courtesy. 


P‘  SECTION 

(Inland  Navigation) 


IV“'  SESSION 

Friday,  September  29,  190B 


President  : 

Mr.  Romanin  Jacur,  Deputy. 


The  President.  — The  meeting  will  come  to  order.  The 
Chief  Secretary  of  the  Section,  Mr.  Valentini,  has  the  floor,  for 
sundry  communications. 

Mr.  Valentine  — Mr.  de  Timonoff,  Member  of  the  Bureau 
of  the  International  Commission,  asks  the  bureau  to  commu- 
nicate to  the  Congress  : 

1°  The  regards  and  regrets  of  Mr.  Hoerschelman,  who  is  kept 
in  Russia  by  the  invasion  of  the  cholera  and  who  sends  his  best 
compliments  and  wishes  to  the  Congress. 

2°  The  regards  of  Mrs  Lelavski,  widow  of  Mr.  Lelavski,  a Rus- 
sian Engineer  whose  worth  has  been  appreciated  many  times 
by  the  Congress  ; Mrs  Lelavski  has  had  3000  copies  published  of 
her  late  husband’s  posthumous  work  on  rivers  ; this  pamphlet 
is  at  the  disposition  of  members  of  the  Congress. 

The  committee  of  the  fourth  Congress  of  the  Navigable  South-  ' 
West,  which  will  be  held  at  Beziers  on  November  24,  25  and 
26,  1905,  begs  the  members  of  the  Congress  to  participate  in  its 
works  and  offers  the  programme  of  the  said  Congress  to  all  who 
desire  it.  All  correspondence  should  be  addressed  to  the  Gene- 
ral Secretary  of  the  Congress,  at  Beziers,  Allee  Paul  Riquet,  74. 

The  Association  called  the  « Consorzio  per  la  Navigazione 
Interna  nella  Valle  Padana  »,  offers  to  the  members  of  the  Con- 
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gT(‘ss  sovenil  copies  of  two  pulilicaiions,  one  of  which  contains 
notices  on  its  constitution,  the  other  its  Hy-laws. 

(ajlonel  (^arlo  Porro  of  the  General  Staff,  delegate  from  the 
Italian  Geograidiical  Society,  sent  the  Permanent  Commission 
of  the  International  Navigation  Congress  a proposition  for  syste- 
matizing international  hydrogra[)hic  terminology. 

Tlie  ])roi)osition  is  stated  in  the  following  terms  : 

« Hefore  the  closing  of  the  labors  of  the  Congress,  the  under- 
» signed  has  the  honor  to  submit  the  following  proposition  to 
» the  Permanent  Hoard  ; 

« Among  the  tasks  which  fall  upon  international  congresses 
» appears  that  of  casting  down  obstacles  which  interfere  with 
» the  free,  comiplele  and  universal  development  of  science,  so 
» that  it  may  spread  beyond  the  confines  of  States  and  become 
» the  common  patrimony  of  Society. 

» One  of  these  obstacles  is  represented  by  the  difference  in 
» the  languages  of  various  nations,  a difference  which  sometimes 
» makes  scientific  relations  pretty  difficult. 

» This  difficulty  exists  even  when  one  knows  different  tongues, 
» for  all  science  has  a technical  terminology  which  finds  no 
» place  in  ordinary  dictionaries. 

» And  this  difficulty  is  still  greater  in  the  sciences  relating  to 
» the  study  of  topographical  elements,  because  a large  part  of 
» the  terminology  of  these  sciences  is  made  up  of  local  terms 
» which  vary  from  country  to  country. 

» Among  these  sciences,  must  be  placed  the  one  on  which  we 
» rest  in  all  our  studies,  that  is  : hydrography,  because,  as  a 
» branch  of  the  great  tree  of  geography,  it  has  as  its  main  study 
» the  localizing  of  the  different  forms  which  water  presents  on 
» the  surface  of  the  earth. 

» In  order  to  form  our  idea  of  the  difficulties  which  may  be 
» encountered  in  international  hydrographic  terminology,  it  is 
» enough  to  think  of  the  great  quantity  of  hydrographic  terms 
» which  we  know  in  our  language,  and  at  the  same  time  of  the 
» state  in  which  we  should  be  if  we  had  to  translate  them  into 
» other  languages. 

» So  long  as  it  is  a question  of  general  terms,  as  a river, 
» a torrent,  a canal,  etc.,  there  is,  certainly,  no  trouble  ; but  diffi- 
» culties  appear  and  increase  when  details  have  to  be  mention- 
» ed,  that  is  to  say,  the  elements  of  a stream,  its  regimen,  its 
» dykes  and  innumerable  hydraulic  works. 


» For  the  j'osl,  ihe  necessity  of  an  international  technical  ter- 
» ininology  is  not  a new  fact  in  science.  As  far  back  as  1888, 

» two  eminent  geologists,  Messrs.  Heim  and  De  Margerie  agreed 
» to  arrange  the  French-German  terminology  of  the  shape  of  the 
» earth,  and  they  pnhlished  this  precious  work  with  the  title  : 
» The  Dislocations  of  the  Crust  of  the  Earth,  which  gives  in 
» French  and  German  the  terms  of  the  earth’s  morphology. 
» More  recently.  Doctor  Robert  Mill,  of  London,  proposed  at 
» the  International  Congress  of  Geography,  the  systematization 
» of  the  international  terminology  for  the  relief  of  the  bed  of  the 
» sea  ; this  proposition  which  was  voted  unanimously  has  been 
» carried  out  m French,  German  and  English. 

» In  view  of  what  has  been  done,  the  undersigned,  convinced 
» of  the  necessity  for  a systematization  of  hydrographic  termino- 
» logy  in  the  principal  languages,  in  order  to  obtain  a more  com- 
» plete  development  of  our  studies,  has  the  honor  to  propose 
» this  to  the  Permanent  Commission  of  the  Congress  in  order 
» that,  if  this  proposition  deserve  being  considered,  the  Commis- 
» sion  may  be  able,  before  the  Congress  closes  its  labors,  to 
» choose  the  persons  to  whom  to  intrust  the  work  which  might 
» be  the  object  of  a communication  to  the  next  International 
» Congress.  » 

The  President.  — • I think  that  I express  the  sense  of  the 
Section,  by  stating  that  the  Porro  proposition  seems  worthy  of 
being  considered  ; but  as  the  closing  of  the  Congress  is  at  hand, 
I think  it  preferable  to  transmit  the  Porro  proposition  to  the  Per- 
manent Commission  of  the  Congresses  for  decision. 

Mr.  Valentini.  — I have  to  add  another  communication  pre- 
sented by  Mr.  Ghercevanof  in  connection  with  the  second  ques- 
tion discussed  at  the  session  of  Wednesday  evening. 

The  communication  is  as  follows  : — 

« Being  interested  in  the  second  question  of  Inland  Naviga- 
» tion  of  the  Xth.  International  Congress  of  1906,  I take  the 
» liberty  of  saying  a few  words  on  the  influence  of  the  destruc- 
» tion  of  forests  on  the  regimen  and  discharge  of  rivers.  » 

This  question  arose  among  others,  in  Russia,  when  the  rail- 
way was  completed  from  Bologoi  to  Sedleze.  This  road  crosses 
the  region  full  of  forests,  lakes  and  marshes  where  are  found 
the  sources  of  our  most  important  rivers,  the  Volga,  the  Dnieper 
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(•ind  lh(‘  Wc^storn  Dwiii.i.  The  queslion  of  the  preservation  of 
IIh'  pn-seiit  coiidilioiis  of  the  sources  of  these  great  highways  of 
navigation  is,  therefore,  of  the  utmost  importance  and  fully 
justifies  the  um-asiness  which  is  inseparable  from  the  question 
of  knowing  what  would  become  of  the  discharge  of  these  great 
rivers  if  the  region,  now  so  rich  in  lakes,  marshes  and  forests, 
where  they  rise,  were  dried  up  and  stripped  of  vegetation  by 
reason  of  the  clc'arings  which  will  accompany  the  corapletion  of 
the  1‘ailway.  It  imist  not  be  t'orgotten  that  this  change,  so  inju- 
rious to  navigation,  will  be  the  natural  result  of  the  increase  of 
poj)ulation,  and  that  there  is  no  use  in  encouraging  it  by  this 
new  princijjje  proclaimed  by  some  and  discussed  in  the  Con- 
gress, cut  down  the  forests  which  do  not  act  to  preserve  the 
waters,  as  it  used  to  be  believed,  but  which,  on  the  contrary, 
dry  up  the  ground  and  spoil  navigation  by  reducing  the  dis- 
charge and  depth  of  rivers.  It  was  under  these  circumstances 
that  appeared  in  Russia  the  article  of  Mr.  Lokhtine,  which  was 
presented  to  the  Congress  and  which  recommends  the  defense 
of  the  forests  and  the  further  study  of  the  influence  of  forests  on 
the  lowering  of  the  surface  of  the  underground  waters,  a cir- 
cumstance which  is  about  the  only  reproach  laid  at  the  door  of 
the  forests  and  which  is,  moreover,  by  no  means  supported  by 
all  the  specialists.  Thus  it  was  that,  during  the  course  of  this 
year,  this  same  question  being  under  discussion  by  the  Hydro- 
logic  Council  of  Saint-Petersburgh  and  having  been  upheld  by 
Messrs.  Morosof  and  Oyssotski,  in  accordance  with  the  ideas 
of  Mr.  Ototsky,  encountered  there  an  energetic  opposition  from 
a well  known  specialist,  Mr.  Nikitine,  an  Engineer  of  mines, 
who  did  not  share  the  ideas  of  the  others.  So  far  as  I am 
concerned,  being  absolutely  a defender  of  forests  and  attaching 
great  importance  to  having  all  possible  light  cast  on  this  vital 
question,  I agree  wholly  with  the  idea  put  forth  by  Mr.  Cipol- 
letti  in  his  interesting  report  on  this  subject,  of  intrusting  the 
further  study  of  this  important  question  to  the  International 
Institute  of  Agriculture,  founded  at  Rome,  where,  there  is  no 
doubt,  will  be  collected  all  the  data  relative  to  this  great  question 
which  interests  equally  both  agriculture  and  inland  navigation. 

The  President.  — I must  recall  to  the  Members  of  the  Con- 
gress that  the  last  session  adjourned  without  the  Congress  being 
able  to  agree  on  a motion  to  be  voted,  and  I must  remind  them 
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also  that  there  is  still  another  proposition  to  be  considered  after 
having  discussed  this.  I must  appeal,  therefore,  to  the  spirit 
of  concord  and  good  will  of  all  the  speakers  who,  so  far,  have 
taken  part  in  the  discussion,  in  order  that  they  may  agree  upon 
a conclusion  to  the  second  question.  I therefor  call  upon  the 
General  Reporter,  Mr.  Cipolletti,  to  sum  up  the  discussion. 

Mr.  Cipolletti.  — The  theme  proposed  by  the  preceding 
Congress  was  too  vast  and  too  general,  as  it  embraced  all  the 
questions  which  may  refer  to  cutting  down  forests,  questions 
of  climate  and  springs,  without  limiting  it  to  what  interests  us 
and  to  the  influence  which  de wooding  may  have  on  navigation: 
this  explains  the  difficulty  of  approving  the  conclusions  which 
we  have  reached. 

All  the  reporters  have  held  to  the  generalities  of  the  problem 
as  presented,  and  the  general  reporter  had  to  follow  them,  thus 
summing  up  all  the  questions  which,  really,  have  little  to  do 
with  navigation.  But  a sort  of  change  took  place  : several 
Members  wished  to  limit  the  attention  of  the  Congress  to  that 
alone  which  interests  navigation,  without  noticing  that  which 
relates  to  agriculture  and  thought  in  this  way  to  restrict  the 
discussion.  It  was  under  such  conditions  that  the  main  dis- 
cussion was  begun.  I desired,  as  reporter,  that  all  the  consid- 
erations which  seemed  to  me  to  flow  legitimately  from  the 
various  articles  presented,  should  be  expressed  in  the  vote. 
The  opposition  thought,  on  the  contrary,  that  everything  not 
directly  interesting  navigation  should  be  set  aside  and  wished 
simply  to  stand  by  the  conclusions  which  interested  navigation 
closely.  I say  this  to  explain  what  has  taken  place,  how  the 
conclusions  set  forth  in  my  general  report  have  been  reduced  to 
brief  considerations,  despoiled  of  everything  which  does  not 
interest  navigation  directly. 

As  I do  not  pronounce  French  very  well,  I ask  the  Secretary 
to  read,  in  French  and  in  German,  the  conclusions  agreed  upon 
by  Messrs.  Keller,  Lafosse,  de  Morlot  and  others. 

Mr.  Valentini  read  the  conclusions  in  French  and  German. 

Mr.  Ghercevanof.  — I should  like  to  present  a special  ques> 
tion. 
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The  influence  of  dewooding  on  the  regimen  of  the  waters 
has  not  been  al)le  so  far  to  bring  about  any  absolute  conclusion. 

Mr.  Ci[)oIletti’s  rei>ort  has  been  well  studied,  so  far  as  the 
articles  presented  by  France,  Austria,  Belgium  and  other  coun- 
tries are  concerned. 

This  re[)ort  presents  all  the  questions  well,  although  it  is  very 
far  from  exf)ressing  a decision  on  these  questions  ; and  I agree 
with  Mr.  Gipolletti  to  leave  the  care  of  solving  this  question  to 
the  International  Institute  of  Agriculture  at  Rome,  this  being 
a well  organized  institution. 

Mr.  UziELLi.  — 1 agree  fully  with  the  last  speaker.  But  1 
think  it  necessary  first  to  exi)lain  an  apparent  contradiction. 

It  is  desired  to  give  to  an  Institute  founded  in  Italy  the  solu- 
tion of  one  of  the  most  important  questions  of  the  Congress. 
The  International  Institute  of  Agriculture  is  really  of  immense 
importance,  and  it  can  well  solve  the  question  under  discus- 
sion. But  this  conclusion  as  presented  has  not  yet  been  voted 
by  the  Congress,  and  it  might  be  supposed,  consequently,  that 
the  Congress  does  not  approve  the  question  which  it  wishes  to 
present  to  this  International  Institute.  In  my  opinion,  this 
question  should  be  submitted  to  the  Institute  only  after  the 
Congress  has  decided  on  the  question  by  a formal  vote. 

Mr.  Carpi.  — I agree  to  the  motion.  But  I notice  that  no 
account  has  been  taken  of  the  considerations  voted  at  the  last 
sessions.  I should  like  to  have  a few  words  added  about  the 
destruction  of  forests. 

Although  I am  of  opinion  that  this  question  should  be  sub- 
mitted to  an  Institute,  I do  not  incline  toward  submitting  this 
proposition  in  Italy.  For  my  part,  I think  that  the  most  suita- 
ble solution  is  to  send  it  to  the  International  Bureau  of  Naviga- 
tion at  Brussels,  because  all  countries  are  there  represented  ; 
consequently  it  could  be  discussed  fully  and  fearlessly. 

Mr.  Morlot.  — I repeat  that,  although  all  the  importance 
of  the  new  Institute  is  well  known  in  Switzerland,  we  cannot 
submit  such  a question  to  it. 

Mr.  Keller.  — I am  fully  convinced  that  the  results  of  these 
experiments  made  or  to  be  made  in  most  countries  should  be 


— 243 


made  as  already  decided.  1 am  against  sending  them  to  the 
Institute  1 do  not  know  the  Institute  and  I am  not  aware 
whether  it  will  be  in  position  to  direct  other  countries.  I pro- 
pose not  to  accept  this  condition.  I regret  that  I only  know  the 
Institute  through  the  papers  ; it  may  be  a very  fine  and  a very 
useful  thing  but  I do  not  know  it. 

The  President  declares  the  discussion  closed  on  the  second 
question  : « Influence  of  the  destruction  of  forests  and  of  the 
drying  up  of  marshes  on  the  regimen  and  discharge  of  streams  », 
and  puts  to  the  vote  the  conclusions  agreed  upon  by  the  Gene- 
ral Reporter,  Mr.  Gipolletti,  and  Mssrs.  Keller,  Lafosse,  Mor- 
lot,  Levy  and  others  : 

« The  Congress  recognizes  that  the  influence  of  the  drainage 
of  marshes  on  the  regimen  of  rivers  may,  as  a rule,  be  nearly 
neglected,  and,  in  the  matter  of  the  influence  of  the  destruc- 
tion of  forests,  limiting  its  conclusions  to  what  may  directly 
interest  navigation,  resolves  : 

« 1°  That  States  which  have  not  yet  done  so,  regulate,  by  clear 
and  severe  laws,  the  arrangements  relative  to  the  maintenance 
of  existing  forests,  to  the  consolidating  of  mountain  land  and 
to  the  rewooding  of  cleared  surfaces,  in  order  to  avoid  the 
damage  done  to  navigable  water  ways  by  the  materials  car- 
ried into  them. 

» 2"*  That  the  hydrologic  studies  necessary  to  determine  the 
influence  of  woods  on  the  regimen  of  navigable  streams  be 
developed  systematically  and  the  results  made  kwown  by  the 
greatest  publicity.  » 

The  conclusions  are  approved  by  a majority  of  the  votes. 

The  President  opens  the  discussion  on  the  fourth  and  last 
question  : « Development  of  inland  navigation  by  means  of  light 
draught  boats ; their  construction  and  their  motors  ».  He 
announces  that  the  General  Reporter,  Mr.  Fumanti,  is  kept  by 
his  duties  in  Rome,  and  gives  the  floor  to  the  Secretary  so  that 
he  may  read  the  conclusions  of  the  general  reporter  on  the 
fourth  question. 

Mr.  Valentini  reads  the  conclusions  of  the  general  report 
as  drawn  up  by  Mr.  Fumanti  on  the  4th  question,  in  French 
and  in  German. 


Mr.  I)K  Hovkt.  Makes  .some  oljservations  on  the  conclu- 
sions of  the  general  report. 

The  (luestion  is  one  of  ifiland  navigation  and,  well  stated,  is  a 
matter  of  interest. 

The  (luestion  of  traction  on  canals  has  been  discussed  at 
various  times  and  has  been  the  cause  of  important  reports,  but 
this  question  of  traction  on  canals  has  obscured  the  much  more 
important  one  of  traction  on  rivers  in  general. 

It  seems  difficult  to  discu.ss  the  (luestion  of  traction  in  general, 
which  is  completely  abandoned  in  the  Congress  and  cannot  be 
taken  up  because  too  much  time  has  been  given  to  the  reports. 

1 hope  that  this  question  can  be  properly  presented  to  the 
Congress,  and  1 ask  that  the  (luestion  of  traction  on  rivers  in 
general  be  made  i>art  of  the  regular  order  of  business  in  the 
next  Congress,  and  not  the  sole  question  of  traction  on  canals. 

Mr.  Mehczyng.  — Unfortunately,  we  have  reached  the  end 
of  our  labors,  and  there  still  remain  many  things  to  be  discuss- 
ed, especially  in  what  concerns  mechanical  traction.  This 
question  was  under  discussion  at  the  Diisseldorf  Congress 
where  the  latest  results  were  mentioned. 

Still  there  remain  many  very  important  questions  to  be  dis- 
cussed ; but  as  time  is  lacking,  I ask  that  the  proposition  be 
laid  over  to  another  Congress.  This  question  should  be  studied 
seriously  and  not  be  treated  as  a mere  communication  ; it  is 
exceedingly  important,  for  the  subject  of  mechanical  traction 
interests  many  countries. 

Furthermore  it  has  been  seen,  recently,  that  in  Germany  and 
in  America,  as  Mr.  Gerard  has  pointed  out,  the  various  Govern- 
ments are  much  interested  in  the  opinions  of  the  Congress  and 
in  the  resolutions  taken  in  our  discussions. 

Mr.  Migliardi.  — I ask  you  to  notice  that  the  question  is 
pretty  complex,  because  on  the  one  side  the  way  of  building 
the  boats  and  their  propelling  motors  must  be  studied,  and  on 
the  other  it  is  a question  of  the  means  best  adapted  to  hauling 
boats  in  inland  navigation.  It  cannot  be  denied  that  the  pro- 
blem is  vast.  However  I agree  completely  with  what  has  been 
said  by  the  preceding  speakers. 
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Mr.  (lUEUiiEiiio.  — 1 acce])t  the  propositions  laid  before  us  ; 
but  1 am  of  the  opinion  that  this  question,  in  so  far  as  it  relates 
to  electric  and  mechanical  traction  as  well  as  to  the  shape 
of  the  boats  on  rivers  and  canals,  should  form  part  of  the  order 
of  business  of  the  next  Congress. 

It  is,  I believe,  impossil)le  to  discuss  it  at  once,  and  every  one 
agrees  on  that. 

Mr.  Levy.  — It  would  be  extreinely  interesting  to  discuss  the 
question  of  the  traction  of  boats,  which  would  deserve,  also, 
being  assigned  to  a permanent  Commission.  It  possesses  too 
great  importance  and  interest  to  be  studied  in  a time  so  short  as 
that  which  we  have  at  our  disposal. 

My  opinion  is  that  these  two  questions  can  be  discussed 
together,  the  one  the  mechanical  traction  of  boats,  the  other  on 
the  form  of  the  boats,  without  one  interfering  with  the  other. 

But  I think  that  now  we  can  do  but  one  thing  : propose  to 
transmit  this  question  to  the  permanent  Association  in  order 
that  the  latter  may  examine  it  and  place  it  in  the  order  of  busi- 
ness of  the  next  Congress  ; that  will  dispense  with  our  dis- 
cussing, without  sufficient  preparation,  the  grave  problem 
which  is  the  object  of  so  many  communications  made  on  this 
subject. 

Mr.  Merczyng  has  just  told  us  that  very  important  results 
have  been  obtained  from  tests  recently  made.  This  is  true, 
experiments  in  mechanical  traction  have  been  made,  but,  later 
than  these,  experiments  have  taken  place  in  electrical  traction, 
and  these  latter  should  themselves  be  discussed,  because  the 
service  of  electric  traction  is  now  one  of  great  interest. 

I call  to  mind,  also,  that  it  is  in  France  that  all  these  experi- 
ments were  begun  and  carried  far  forward. 

Mr.  Merczyng.  — I must  say  in  reply  to  Mr.  Levy  that  I 
have  not  failed  to  keep  abreast  with  the  recent  advance  of  elec- 
tric traction. 

I am  well  acquainted  also  with  the  celebrated  works  he  has 
himself  carried  on,  because  I have  had  the  honor  of  visiting  them; 
I have  admired  them  and  found  them  extremely  interesting. 

Mr.  Levy.  — It  is  only  the  question  of  the  development  of 
traction  in  inland  navigation  which  needs  to  be  brought  up  for 


(lisnissioii  at  the  next  Congress,  l)y  presenting  there  the  results 
of  the  development  of  mechanical  traction  in  general,  as  well 
as  that  of  electric  traction  ; hut  because  this  question  is  insepa- 
rable from  the  ciuestion  of  the  form  of  l)oats,  which  is  also  one 
of  wide  range,  I believe  that  it  too  should  be  submitted  to  the 
next  Congress  along  with  that  of  traction. 

I agree  then  that  the  question  of  the  mechanical  traction  of 
boats  in  general,  together  with  the  question  of  the  form  of  the 
boats,  should  be  borne  in  the  order  of  business  of  the  next 
Congress. 

Mr.  Symphp:r.  — I think  it  useful  that  the  two  reporters 
reconcile  their  conclusions  and  that  the  question  be  treated 
more  in  the  way  proposed  by  Mr.  Merczyng.  We  have  made 
such  strides  in  Germany  and  in  America  that  it  is  useless  to 
l^rltend  that  the  next  Congress  should  take  up  the  entire  ques- 
tion. There  are,  in  my  opinion,  quite  enough  materials 
relating  to  the  mechanical  traction  of  boats  recommended  by 
Mr.  Merczyng. 

We  accept  the  proposition,  in  which  we  insert  a few  words 
by  Mr.  De  Bovet. 

The  session  is  suspended  for  a moment  to  allow  an  agreement 
to  be  reached  among  the  various  speakers  as  to  the  conclusion 
relating  to  the  fourth  question. 

The  session  is  resumed. 

Mr.  Merczyng  reads,  in  French  and  in  German,  the  mo- 
tion prepared  during  the  recess. 

The  President.  — In  declaring  the  discussion  closed,  I call 
for  a vote  on  the  conclusion,  but  I first  ask  the  Chief  Secretary 
to  read  it  as  it  has  been  drawn  up  by  agreement  among  the 
speakers. 

Mr.  Valentini  reads  the  conclusion  in  French  and  German  . 

« The  Congress,  considering  the  remarkable  works  published 
by  the  x\ssociation  on  the  form  and  traction  of  boats  running 
on  lines  of  inland  navigation  and  the  prime  importance  of  the 
question  attaching  thereto, resolves  that  the  next  Congress  insert 
in  its  order  of  business  as  a question  : the  mechanical  traction 
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of  boats,  and  secondarily  the  study  of  the  forms  and  the  utiliza- 
tion of  light  draft  boats.  » 

The  conclusion  is  adopted. 

The  President.  — The  discussion  of  the  questions  being 
finished,  we  may,  under  the  terms  of  the  by  laws,  take  up  the 
reading  of  a few  communications,  and,  if  the  Congress  approve, 
the  proposition  to  open  the  discussion  on  the  communica- 
tion : « As  to  mortgages  on  boats  intended  for  inland  naviga- 
tion » will  be  presented  by  Mr.  Month. 

The  Congress  having  approved  the  proposal,  the  President 
gives  the  floor  to  Senator  Frola  to  treat  this  communication. 

Mr.  Frola.  — This  very  important  question  has  been  consid- 
ered in  connection  with  Messrs.  Kisker,  De  Sanctis  and  other 
speakers,  and  we  have  the  general  report  of  Mr.  Berlingieri. 
The  greater  part  of  the  conclusions  proposed  were  accepted  in 
this  general  report.  These  conclusions  were  accepted  and, with 
Messrs.  Kisker  and  De  Sanctis,  we  have  the  honor  to  ask  the 
Congress  to  be  allowed  to  lay  before  it  a resolution  in  the  follow- 
ing terms  (read  in  French  and  German)  : 

<c  The  Xth  International  Navigation  Congress  accepts  the  reso- 
lution of  the  Amsterdam  Conference  in  regard  to  uniformity  of 
legislation  in  the  matter  of  maritime  mortgages  and  resolves 
that  the  institution  of  river  mortgages,  that  is  : mortgages  on 
vessels  engaged  in  inland  navigation,  be  found  in  all  legisla- 
tion and  that  it  be  improved  in  those  where  it  exists  already. 

» It  directs  the  Permanent  Office  of  our  Association  to  take 
the  necessary  steps  toward  the  International  Maritime  Commit- 
tee of  Antwerp  to  have  appointed  on  the  Commission  to  be 
named  by  this  Committee  members  of  our  Association  so  that 
the  latter  may  extend  its  arms  over  the  river  mortgage.  » 
Finally,  on  motion  of  Mr.  Crugnola,  the  Congress  accepts 
the  discussion  of  the  communication  : « Results  obtained  by 
dredging  on  the  bars  of  rivers.  » 

Mr.  Sassi  delegated  by  the  General  Reporter,  Mr.  Tornani 
who  was  absent,  tells  the  Congress  about  the  experiments  in 
dredging  carried  on  by  the  Government  on  the  Po  during  the 
last  half  of  1904. 
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After  having  given  some  very  interesting  information  on  the 
favoral)lc  results  obtained,  having  brought  out  the  good  which 
dredging  can  do  to  navigation  on  navigable  rivers  in  general, 
and  set  forth  the  inif)ortance  of  the  question  of  dredging  not 
only  on  the  Po  but  also  on  all  the  rivers  of  foreign  countries  and 
especially  on  those  of  Germany,  he  offers,  in  the  name  of  the 
General  llei)orter,  Mr.  Tornani,  the  following  motion  : 

« That,  as  a consequence  of  the  good  results  of  the  dredging- 
done  on  the  1^0  under  the  care  and  at  the  cost  of  the  Italian 
Government  in  1904,  the  Government  itself  purchase  at  once 
or,  at  least,  employ  two  or  three  dredges  for  the  urgent  needs 
of  navigation  on  this  river.  » 

The  President  calls  for  the  vote  on  the  motion.  It  is  carried. 

The  President  announces  that  Mr.  Sympher  has  expressed 
the  wish  to  have  the  communication  : « On  the  electric  traction 
of  boats  » brought  up  for  discussion. 


Mr.  De  Bovet.  — The  question  is  very  important ; but  it  is 
nearly  noon  and  it  would  be  well  to  end  these  discussions.  It 
seems  to  me  that  we  run  the  risk  of  making,  on  very  grave  and 
important  matters,  statements  which  could  be  easily  disputed  ; 
but  as  it  would  be  quite  impossible  to  discuss  them  on  account 
of  the  little  time  left,  it  would  be  well  to  remit  the  question  to 
another  Congress. 


The  President.  — By  reason  of  the  time  of  day,  it  would  be 
well  to  adopt  Mr.  Bovet’s  proposition,  that  this  important 
subject  be  put  off  to  another  Congress. 

The  Section  decides  in  favor  of  putting  off. 


Mr.  Sympher.  — My  opinion  is  that  it  is  dangerous  to  publish 
deliberations  on  communications,  because,  as  a rule,  the  means 
do  not  exist  beforehand  to  obtain  full  information  and  carefully 
to  study  the  questions. 

I believe  that  no  conclusions  should  be  formed  as  to  that  which 
is  but  imperfectly  understood  and  that  nothing  more  should  be 
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done  than  take  note  of  the  various  communications  without 
submitting  them  to  a vote. 

The  JhiESiDENT.  — As  I have  the  honor  to  preside  over  the 
session  in  which  the  Congress  ends  its  labors,  I trust  that  I may 
be  allowed  to  say  a few  words  before  we  adjourn. 

In  examining  what  has  been  done  by  preceding  Congresses, 
it  seems  to  me  that  the  one  which  is  now  coming  to  an  end  has 
been  neither  less  important,  nor  less  remarkable,  nor  less  nume- 
rous than  those  which  have  gone  before. 

Gentlemen  and  foreigners,  when  coming  into  Italy  you  have 
been  received  with  joy,  and  Italy  is  very  much  honored  by  your 
visit.  But,  as  President  of  the  First  Section,  my  duty  is  to 
remind  you  that  you  have  as  yet  seen  no  recent  work  which 
can  be  compared  with  any  of  the  works  done  in  your  countries 
for  inland  navigation.  Gentlemen,  as  our  President  General, 
Senator  Colombo,  and  our  Minister  of  Public  Works  said  so 
well  at  the  opening  of  the  Congress,  you  must  take  into  account 
that  Italy  is  a young  country,  not  yet  50  years  old,  which  has 
had  to  think  of  reorganizing  its  railways  and  seaports,  which, 
finally,  has  made  pecuniary  sacrifices  which  few  other  coun- 
tries could  have  borne  as  she  has  done. 

I wish  that  from  your  works  and  from  the  conclusions  which 
you  have  adopted  at  the  present  session,  Italy  may  draw  forth 
a note  of  encouragement  for  the  intention  which  she  displays  in 
desiring  to  undertake  the  systematizing  of  her  canals  and  rivers. 
I am  sure  that  if  Italy  starts  out  on  this  line,  — and  there  are 
good  omens  for  this,  because,  from  the  young  King,  who  has 
taken  the  lead  in  the  scientific  and  economic  movement,  to  every 
one  who  thinks  and  feels,  we  are  all  agreed  on  this  subject,  — 
we  are  confident  and  certain  that,  at  a not  far  distant  time,  if 
you  have  the  opportunity  to  organize  a new  Congress  in  Italy, you 
will  find  that  this  Italy,  which  has  to  day  no  work  recently 
done  to  exhibit  on  her  rivers  and  canals,  will  show  herself 
worthy  of  her  destinies  and  will  place  before  you  works  worthy 
to  appear  either  alongside  of  those  of  her  old  masters  or  of  those 
which  the  most  civilized  countries  of  Europe  have  already  built 
for  inland  navigation. 

I thank  you  for  your  courtesy  in  the  name  of  all  my  collea- 
gues of  Italy  who  join  me  in  this  cry  : « Hurrah  for  Italy,  hur- 
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rah  for  the  foreif^ners  who  have  honored  her  by  their  pre- 
sence ! » (Ai)plause). 

Mr.  Symphku.  — We  have  reached  in  our  Section  the  end  of 
our  discussions.  The  gratitude  which  all  the  members  feel  for 
the  kindly  welcome  they  have  received  in  Italy  will  be  expressed 
elsewhere.  We  do  our  duty  in  ex[>ressi ng  our  sincere  thanks 
to  our  two  Presidents. 

The  discussions  of  this  (^longress  have  been  extraordinarily 
difficult.  There  have  been  many  pros  and  cons  for  each  ques- 
tion. The  various  opinions  had  to  be  melted  into  conclusions 
which  were  developed  often  with  great  trouble.  But  nothing 
could  have  been  obtained  if  the  happy  direction  of  our  two 
Presidents  had  not  been  able  to  bring  all  to  order  in  the  best 
way.  So  I ask  you,  Gentlemen,  to  rise  and  shout : 

Hurrah  for  the  Presidents  of  our  Section  ! (Applause). 
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(Maritime  Navigation) 
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Monday,  September  25,  1905 


Presidents  : 

Comm.  iGNAZio  Inglese,  Inspector  General  of  the  Corps  of 
Civil  Engineers,  at  Rome. 

Comm.  Francesco  Giuliani,  Captain  of  the  Royal  Italian 
Navy,  at  Venice. 


Chief  Secretary  : 

Cavaliere  Domenico  Logatto,  Chief  Engineer  of  the  Corps  of 
Civil  Engineers,  at  Leghorn. 

Secretary  : 

Count  Luiggi  Cozza,  Engineer  of  the  Corps  of  Civil  Engineers, 
at  Rome. 

The  session  was  called  to  order  at  2 o’clock,  in  a hall  of  the 
Royal  Villa,  Commander  Inglese,  Inspector  General  of  the 
Corps  of  Civil  Engineers,  in  the  chair. 

The  president  inaugurates  the  labors  of  the  Section  by  the 
following  address  : 

Before  beginning  our  work,  let  me  offer  you  my  fraternal 
welcome  and  make  a wish.  — Fraternal  welcome,  because  the 
object  at  which  we  aim  is  the  same,  for  us  all,  and  because  this 
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object  — that  is  facility  and  economy  of  transj)ortation  — is 
the  first  stef)  toward  the  fraternity  of  nations.  — Very  sincere 
wish,  that  onr  labors  may  profit  our  common  interests  and  the 
interests  of  our  resi)ective  countries,  l)y  bringing  them  to  reach 
the  greatest  possible  utility  in  their  expenses  for  harbor  works, 
whose  importance  has  always  been  great  and  is  steadily  growing 
as  the  needs  of  civilization  continue  to  increase.  For  if  canals, 
railways,  roads,  are  the  arteries  whence  flows  the  life-giving 
blood  of  nations,  the  seaports  represent  other  organs  which 
concern  communications  between  these  latter  and  justify  the 
aphorism  of  this  celebrated  line  of  Pope  : 

c(  ,The  seas  but  join  the  nations  they  divide  ». 

Our  section  has  to  take  up  a few  of  these  organs  and  their 
relations  to  each  other,  the  means  of  supplying  them,  that  is  : 
ships.  — Ships,  ports,  canals,  railways  form  a harmonious 
whole  which  has  to  be  learnedly  organized  by  engineers  and 
administrators,  because  a port  cannot  be  imagined  without 
communications  toward  the  interior  proportioned  to  the  inten- 
sity of  the  traffic  in  the  port  itself. 

This  is  the  first  time  that  such  a choice  assemblage  of  mari- 
time engineers  and  persons  interested  in  maritime  questions 
has  ever  taken  place  in  Italy  to  discuss  seaports  and  to  visit  our 
ocean  works. 

Our  country  does  not  yet  count  a half  century  of  national 
existence,  so,  you  must  not  be  astonished  at  not  finding  in  our 
ports  all  those  modern  resources  which  you  have  applied  so 
widely  and  so  well  in  your  own  countries. 

Again,  our  very  geographic  configuration  thrusts  upon  us 
great  expenses  whenever  lines  of  communication  or  sea  ports 
have  to  be  undertaken 

As  to  the  latter,  nearly  all  our  ports  are  artificial,  built  on 
coasts  more  or  less  exposed,  which  require  to  be  sheltered  by 
very  costly  works  very  hard  to  carry  out.  It  also  happens  at 
times  that,  in  order  to  protect  quite  a limited  water  surface  of 
small  depth,  breakwaters  have  to  be  built  in  very  great  depths. 
And  if  the  slope  of  the  beach  be  light,  there  are  other  and  not 
less  serious  difficulties  to  be  overcome,  because  it  becomes 
necessary  to  extend  the  jetties  beyond  a certain  limit  in  order 
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not  to  run  the  risk  of  seeing  the  port  converted  into  a strand, 
or,  at  least,  to  spend  every  year  enormous  sums  in  dredging  for 
its  maintenance. 

You  will  see  that  in  order  to  shelter  the  port  of  Genoa  relati- 
vely well,  colossal  works  like  the  Galliera  breakwater,  which 
is  1500  metres  long  and  'placed  in  water  varying  from  15  to 
25  metres  deep,  had  to  be  constructed.  You  will  see  the 
Naples  breakwater,  of  which  the  head  is  now  on  the  bottom  at 
30  metres  below  the  surface  of  the  water,  and  you  will  appre- 
ciate the  enormous  difficulties  which  we  must  face  in  order  to 
assert  our  dominion  over  the  sea. 

On  account  of  all  these  difficulties  and  the  necessity  which 
we  feel  in  Italy  to  solve  the  question  of  ports,  we  find  the  ques- 
tions laid  before  this  Section  to  be  very  interesting  and  their 
study,  intrusted  to  the  science  of  the  very  distinguished  savants 
here  present,  and  to  the  ardent  interest  of  us  all,  will  surely 
contribute  to  the  formation  of  the  single  Code  wherein  mari- 
time Engineers  will  delve  the  rules  which  must  guide  them  in 
the  preparation  of  projects  and  in  the  carrying  out  of  works. 

The  questions  which  are  to  be  discussed  by  this  Section  relate 
not  only  to  the  technicalities  but  also  to  the  administration  of 
Ports. 

x\  port  is  an  industrial  establishment  whose  principal  object 
is  to  load  and  unload  freight  at  the  greatest  possible  speed  and 
the  least  possible  cost  ; and  this  is  the  more  urgent  as  the  ton- 
nage of  ships  increases  constantly,  and  as  delays  can  be  less 
tolerated,  by  reason  of  the  enormous  capital  which  lies  unpro- 
ductive. 

Furthermore,  freight  coming  by  sea  must  be  sent  on  to  desti- 
nation as  quickly  as  possible,  that  coming  from  the  interior  to  be 
sent  abroad  must  find  sheds  ready  to  receive  it  until  the  moment 
when  it  can  be  loaded  on  the  vessel  which  carries  it  over  seas. 

Hence  arises  the  necessity  for  a clear-headed  administration, 
providing  for  the  satisfaction  of  all  these  demands,  and  able 
to  give  precedence  to  common  interests  over  small  local  require- 
ments. So,  while  tho  1st,  2d  and  4th  questions  relate  to  the 
improvement  of  the  mouths  of  rivers,  to  the  progress  of  the 
methods  of  propelling  ships  and  of  their  consequences  consi- 
dered from  the  point  of  view  of  canals  and  ports  ; to  systems  of 
construction  of  defensive  works  against  the  sea  in  relation  to 


Ihe  strength  of  waves,  the  3d  question  relates  just  to  the  sundry 
systems  of  administration  of  ports  and  to  the  influence  of  these 
systems  on  the  develoi)ment  of  trade. 

I wish  very  earnestly  that,  in  the  discussions  which  are  about 
to  begin,  we  may  be  guided  by  the  impartial  examination  of 
facts  and  by  the  desire  to  contribute,  each  of  us  to  the  well- 
being of  our  countries,  and  all  of  us  together  to  the  welfare  of 
humanity  (livrlfj  npjdausc). 

The  President  then  asks  the  meeting  to  retain  as  vice-presi- 
dents and  secretaries  the  persons  named  in  the  Guide  to  the 
(Congress  : 


Voreifjn  Vice-Presidents  : 

BELGIUM.  — JuLiEN  Troost,  Honorary  Director  General  of 
the  Fonts  et  Chaussees. 

JuLiEN  Nyssens-Hart,  Honorary  Chief  Engineer  of  the 
Fonts  et  Chaussees. 

GERMANY.  — Albert  von  Doemming,  Oberbaudirektor. 

Friedrich  Bubendey,  Geheimer  Baurat  Wasserbau 
Direktor. 

FRANCE.  — Lecreulx-Mengin,  Inspector  General  of  the  Fonts 
et  Chaussees. 

Guinard,  Inspector  General  of  the  Fonts  et  Chaussees, 
Director  of  the  National  School  of  the  Fonts  et  Chaussees. 

UNITED  STATES.  — Elmer  Lawrence  Corthell,  Engineer. 

RUSSIA.  — Faul  Tchekhovitch,  Engineer  of  Lines  of  Com- 
iHunication. 

JAFAN.  — UcHiDA  Kachichi,  Director  of  the  Merchant  Marine 
Office  at  Tokio. 

HOLLAND.  — G.-J.  De  Jongh,  Chief  Engineer  of  the  Water- 
staat. 

FORTUGAL.  — Comaca  Jean  Costa,  Chief  Engineer. 

HUNGARY.  — Louis  Hoszpotzky,  Engineer  Councillor  of  Sec- 
tion in  the  Royal  Ministry  of  Commerce. 

DENMARK.  — Cristien  Otterstrom,  Director  of  the  Danish 

Maritime  Works. 

ENGLAND.  — F.-L.  Vernon-Harcourt,  Civil  Engineer. 
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Foreign  Secretaries  : 

BELGIUM.  — PiERREJ  Van  der  Schueren,  Principal  Engineer 
of  the  Ponts  et  Ghaussees. 

GERMANY.  — D’’  Rosing,  Syndic  of  the  Chamber  of  Commerce 
at  Bremen. 

FRANCE.  — Bourgougnon,  Chief  Engineer  of  the  Ponts  et 
Chaussees. 

UNITED  STATES.  — Lieut.  Col.  Thos.  W.  Symons,  Corps  of 
Engineers,  U.-S.  Army. 

RUSSIA.  — Prince  Chakhowki. 

HOLLAND.  — H.  Wartmann,  Engineer  of  the  Waterstaat. 
PORTUGAL.  — Emmanuel  Roldau,  Chief  Engineer  of  Mines. 
HUNGARY.  — Kahnan  De  Kennessay,  Royal  Councillor, 
Inspector  General  of  Railways  and  Navigation. 

SPAIN.  — Don  Jules  Valdes  y Hamaran,  Sub-Director  of  the 
Works  at  the  port  of  Barcelona. 

ARGENTINE  REPUBLIC.  — Bertram  Besson,  Lieutenant  of 
the  Navy. 

This  proposition  having  been  adopted  unanimously  the  Presi- 
dent asked  these  gentlemen  to  take  their  seats  at  the  presidential 
table. 

Mssrs.  Mengin-Legreulx,  von  Doemming,  Germelmann, 
Nyssens-Hart  took  their  places  ; Mr.  Bourgougnon  was  at  the 
Secretaries  table. 

The  President  opened  the  discussion  on  the  question  for  the 
day  : The  Improvement  of  the  Mouths  « of  Rivers  flowing  into 
Tiddless  Seas  » and  gave  the  floor  to  the  General  Reporter,  Pro- 
fessor Turazza. 

The  Secretary,  Mr.  Bourgougnon,  read  in  French  the  follow- 
ing conelusions  of  the  General  Reporter  : 

As  has  been  said  already,  there  follow  from  the  short  sum- 
maries which  precede  two  very  different  tendencies  in  regard 
to  the  solution  of  the  very  difficult  problem  of  the  mouths  of 
rivers  in  seas  of  small  tides,  one  finding  this  solution  in  the 
construction  of  permanent  works,  the  other  in  deeipening  by 
dredging. 


W'lieretis,  \)V  works  foi*  incroasing-  the  depth  associated  with 
permanent  works,  the  precarious  condition  which  is  now  the 
greatest  (Jefect  of  ports  having  a channel  leading  thereto,  can 
only  he  f)er[)etuated,  a return  has  been  made  to  the  idea  of  per- 
manent  works  so  arranged  that  the  combined  action  of  the 
river  current,  of  waves  and  of  shore  currents,  may  cause  the 
end  sought  to  be  reached. 

The  considerations  set  forth  above  on  the  proposition  of 
(Commandant  (Cialdi,  the  learned  discussion  and  the  conclusions, 
in  this  connection,  presented  by  Professor  Bruno,  cause  serious 
hopes  to  be  founded  on  the  results  which  may  be  reached  by 
Ihe  ador)tion  of  funnel-shaped  jetties,  so,  for  this  reason,  the 
conclusions  .4)  C)  of  I^rofessor  Bruno  are  perfectly  acceptable. 
But,  whereas  he  apjoears  in  the  second  paragraph  of  conclusion 
J))  to  intend  to  arrange  on  the  windward  jetty  a series  of 
rectangular  returns  with  successive  openings,  and  whereas  it 
is  believed  that  such  an  arrangement  would  reduce  the  action  of 
the  funnel  which  is  intended  to  reenforce  the  energy  of  the 
incoming  wave,  the  opinion  is  given  that  it  were  preferable 
to  retain  as  a whole  what  has  been  proposed  by  Commandant 
Cialdi  and  to  change,  along  these  lines.  Professor  Bruno’s  con- 
clusion /)}. 

In  view,  finally,  of  the  ineffectiveness  of  open  jetties,  due 
especially  to  the  spreading  of  the  wave,  there  seems  to  be  no 
reason  for  recommending  their  use. 

But,  whereas  also  it  would  be  necessary  to  wait  for  many 
years  before  obtaining  definite  results  which  would  allow  the 
determination  of  the  conditions  of  complete  success  by  comman- 
dant Cialdi's  method,  years  during  which  other  means  for 
improving  the  mouths  of  rivers  would  have  to  brought  into 
play  ; and  whereas  the  results  obtained  by  dredging  so  strongly 
set  forth  by  Professor  De  Timonoff  and  Mr.  Germelmann,  and 
used  by  Mr.  Tchekhovitch  for  the  Kilia  mouth,  it  is  thought 
unhesitatingly  that  all  of  Professor  De  Timonoff’s  conclusions, 
save  the  first,  may  be  submitted  for  discussion,  as  may  be  also 
those  of  Mr.  Germelmann  which  complete  the  others.  So,  the 
following  propositions  will  be  submitted  for  discussion  \ 

1.  (See  A,  Mr.  Bruno’s  report).  The  channel  of  the  mouth 
should  be  prolonged,  at  its  sea  end,  by  curved  jetties  of  long 
radius,  so  that  the  outlet  shall  offer  the  most  favorable  direction 
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to  avoid  the  entrance  of  deep  water  waves  and  of  waves  driving 
toward  the  shore  under  the  action  of  prevailing  winds. 

2.  (See  />,  do.).  The  width  of  the  artificial  channel  obtained  by 
the  jetties  should  be  equal  to  the  width  of  the  natural  bed  of 
the  mouth  above  ; it  should  then  increase  gradually  toward  the 
sea,  which  is  accomplished  by  jetties  convex  toward  each  other 
when  the  mouth  is  subjected  to  large  ranges  of  tides  ; in  the 
contrary  case,  the  width  should  be  uniform  or  even  be  slightly 
reduced  seawards. 

3.  (See  r,  do.).  The  natural  bed  will  be  attached  to  the  arti- 
ficial bed  by  banks  of  planks,  masonry  or  random  stone,  pro- 
longed by  means  of  continuous  dykes  for  a certain  distance. 
According  to  the  special  cases,  the  dykes  may  rise  above  the 
surface  of  ordinary  tides  or  remain  constantly  submerged,  or 
sink  gradually  as  they  are  extended.  In  this  last  case  their 
crest  will  drop  slowly  to  the  level  of  the  sea  or  a little  below, thus 
giving  the  river  floods  and  the  waves  an  opportunity  to  spread 
out  on  either  side. 

4 The  lee  jetty  will  be  shorter  than  the  weather  one,  and 
this  latter  will  have  a rectangular  return  at  the  outer  end  so 
laid  as  to  be  struck  by  the  prevailing  winds.  The  faces  of  this 
side  of  the  mouth  should  be  vertical  and  rise  at  least  one  metre 
above  mean  tide.  After  leaving  an  open  space  beyond  the 
return,  while  following  the  same  direction,  the  lee  jetty  will  be 
extended  for  a length  not  less  than  that  of  the  return,  provided 
that  it  rise  as  much  above  the  mean  level  of  the  sea  as  does  the 
latter. 

5.  Under  present  conditions,  and  so  long  as  the  results  of 
commandant  Cialdi’s  system  are  not  definitively  known,  it  may 
be  thought  that  the  method  of  direct  digging  is  more  rapid  and 
economical  than  any  other  of  those  used  to  obtain  the  improve- 
ment of  the  mouth  of  a river  in  a sea  where  the  tides  are  small. 

6.  (See  Professor  De  Timonoff’s  second  report).  For  improve- 
ment by  dredging,  preference  should  be  given  to  the  arm  which 
offers  and  will  continue  to  offer  for  a sufficient  length  of  time 
the  greatest  advantages  for  navigation,  by  reason  of  its  natural 
properties,  such  as  suitable  depths  between  the  apex  of  the 
delta  and  the  bar,  easy  curves  of  the  inner  channel,  sufficient 
width  of  this  channel,  &c.  The  final  decision  must  be  preceded 
by  a preliminary  study  of  the  entire  delta,  covering  as  long  a 
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period  of  lime  as  passible  and  allowing  the  j)robable  changes 
of  the  different  arms  to  be  foreseen,  although  the  lack  of 
accuracy  of  this  study  may  l)e  of  infinitely  less  irnijortance  for 
the  a])ij)lication  of  dredging  than  for  that  of  jetties.  Under  the 
al)ove  raservations,  the  essential  points  for  the  arm  which  is 
to  be  imi)roved  by  dredging  are  : — 

a)  the  wetted  sections  and  the  discharge  should  not  be  much 
greater  than  the  maximum  reciuired  by  navigation,  so  as  not 
to  have  to  struggle  against  a solid  discharge  greater  than  abso- 
lutely necessary  ; 

h)  it  should  enter  the  sea  at  a -point  of  the  delta  where  the 
land  makes  out  slowly  ; 

c)  the  bar  in  front  should  be  as  narrow  as  possible  so  that 
the  length  of  the  channel  to  be  dug  and  maintained  may  be 
reduced  to  a minimum  ; 

d)  the  direction  should  be  such  as  to  allow  the  ulterior 
extension  of  the  channel,  in  proportion  as  the  delta  advances, 
without  the  curves  becoming  inconvenient  for  navigation  or 
incompatible  with  the  nature  of  the  arm  improved. 

The  distance  between  the  bar  and  the  shore,  which  is  often 
decisive  in  selecting  the  arm  to  be  improved  by  means  of 
jetties,  is  of  no  importance  when  it  is  a question  of  dredging. 

7.  (See  3,  do.  do.).  Suction  dredges,  supplied  if  necessary 
with  appliances  for  breaking  up  the  ground,  are  the  ones  best 
suited  to  the  opening  and  maintenance  of  channels  across  bars. 
If  the  bar  be  not  exposed  to  too  heavy  and  too  frequent  a swell, 
the  excavated  material  can  be  carried  off  advantageously 
through  discharge  pipes  ; otherwise  the  dredge  should  be  pro- 
vided with  bins.  Very  powerful  dredges  should  be  used  so  as 
to  reduce  the  unit  cost  and  to  have  the  smallest  number  of 
vessels  working  at  the  same  time  in  the  navigable  channel. 

8.  (See  4,  do.  do.).  In  order  that  the  draught  of  the  water 
arising  from  the  work  of  deepening  the  arm  selected  for  impro- 
vement may  not  increase  unduly  the  liquid  discharge  and  con- 
sequently the  solid  discharge  of  this  arm,  it  may  be  prudent,  at 
the  point  where  the  adjacent  arm  branches  off,  to  put  in  regu- 
lating works  intended  to  maintain  a settled  division  of  the  dis- 
charges. In  case  of  necessity,  the  discharge  of  the  improved 
arm  may  be  reduced  to  a certain  extent  by  means  of  such  works. 

9.  (See  5,  do.  do.).  As  a general  rule,  permanent  works  on 
the  bar  should  be  avoided,  for  all  works  of  this  sort,  acting  as  a 
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s\)ur  dyke,  increase,  under  the  action  of  the  sea  currents  and 
waves,  the  total  quantity  of  material  which  accumulates  on  the 
bar.  But,  in  certain  special  cases,  in  order  to  prevent  the  quick 
filling  up  of  the  channel  by  materials  brought  in  from  the  sides, 
it  may  be  well,  in  the  interest  of  navigation,  to  build  a dyke 
on  one  or  even  on  both  sides  of  the  channel.  These  dykes 
should  not  narrow  the  current  in  the  least  degree,  and  it 
is  useless  to  raise  them  above  the  level  of  low  water.  Their 
position  and  profiles  should  be  so  chosen  as  to  diminish  so  far 
as  possible' their  hurtful  effect,  which  is  inevitable  in  any  case, 
on  the  general  movement  of  the  maritime  alluvia.  These  pro- 
tecting dykes  can  be  made  most  economically  with  the  mate- 
rials dredged  from  the  channel  strengthened  by  simple  construc- 
tions and  by  the  planting  of  trees  and  bushes. 

10.  (See  6,  do.  do.).  The  work  of  improving  the  month  of  a 
river  by  means  of  dredging  should  not  be  begun  until  after  a 
plan  of  operations  shall  have  been  fully  prepared  and  all  the 
plant  and  the  necessary  funds  to  carry  the  enterprise  to  a 
successful  end  shall  have  been  collected.  Once  the  operations 
shall  have  been  begun,  they  should  be  carried  on  with  all  pos- 
sible energy  in  order  that  the  volume  to  be  removed  be  kept  at 
a minimum,  that  the  transition  period  be  reduced,  that  the 
interest  on  the  capital  invested  be  not  increased  and  that  public 
opinion  be  not  discouraged. 


Mr.  Mengin-Lecreulx.  — Gentlemen,  I notice  that  the  conclu- 
sions of  the  General  Reporter  leave  the  mind  somewhat  embarrassed. 
On  one  the  hand  and  at  the  beginning,  he  seems  to  condemn  the 
system  of  dredging  and  that  of  permanent  works  as  explained,  as 
giving  only  precarious  results,  and  he  notes  the  special  arrangement 
conceived  by  Commandant  Gialdi.  Nevertheless,  observing  him- 
self that  this  arrangement  would  need  the  sanction  of  experience, 
he  takes  up  Mr.  De  Timonotfs  conclusions,  at  least  in  part,  because 
he  suppresses  the  first,  while  he  adds  other  points  which  go  fur- 
ther than  Mr.  Gialdi’s  ideas.  As  every  one  is  of  the  opinion  that 
these  ideas  need  the  sanction  of  experience,  it  seems  that  the  Con- 
gress should  not  take  them  up.  As  to  suppressing  the  first  of 
Mr.  De  Timonoff’s  conclusions,  I think,  without  going  so  far,  that 
this  conclusion,  according  to  which  dredging  seems  to  be  the  sole 
and  absolute  method  in  the  improvement  of  rivers,  is  rather  too 


:il)S()liil('  in  lor'iii.  This  coiK’liisioii  (1(*s(*j’V(‘..s,  ho\v(;v(ir,  to  ho  (U)fisi(J- 
crod  h\  the  (^orijjfrc'ss  and  to  h(‘.  included  umon"  tt»e  conclusions 
which  lh(!  (^oFjj^iH'ss  will  adopt  on  th(^  (pi(3stion. 

rinally,  I innst  call  lln*  att(;ntion  of  tlie  Mc(‘tinj>-  to  ttie  necessity 
of  fonniri'’^,  so  Taras  possihl(‘,a  (3onn(3ctioFi  between  the  conclusions 
oTIIh*  pr(3S(*nt  (’ongr(;ss  and  those  oT  th(3  Congress  of  1892  wtiicti 
w(3FV  TormnlahMl  aTh'r  lh(3  (‘xaininatiofi  ol' a large  nnird)er  of  excel- 
l(*nt  repoF'ls. 


Ihioi’Ksson  CziKua.  — 'TIk'  l»ei)ort(3r  hassninimid  ii[)  [)erfectly  ttie 
I'eports  snhiniU(Ml  lo  him.  As  a geologist,  I may  not  enter  into 
(pieslions  oT  ('onstrm'tion  ; hut  i tiav(3  some  remarks  to  make  on 
the  value,  too  ahsolnh*  in  my  opinior),  wtiicti  he  has  set  on  Com- 
mandant Cialdi’s  work,  (aaldi  has  rendered  eminent  services  to 
inai*iu(‘  hydraulics  by  bis  many  woi'ks,  t)ut  tie  was  an  enthusiast 
who  gav('  a too  ahsolnte  value  to  waves  as  a cause  of  changes  along 
shore,  while  i*(‘Tusing  any  intlueiice  to  the  littoral  current  (Moto 
Kadente)  maintaim'd  by  Montanari.  It  is  evident  that  the  construc- 
tion oT  works  at  sea  and  especially  at  the  mouths  of  rivers  does 
not  depend  on  one  hut  on  several  iinkwowii  quantities,  that 
is  to  say:  on  ruling  winds,  prevailing  winds,  sea  currents,  move- 
ment of  the  waves,  formation  of  the  shore  line  and  bottom  of  the 
sea,  etc.,  etc. 

Ml*.  Cialdi  considei-s  only  the  movement  of  the  waves  and  winds. 
Without  being  engineer,  I believe  that  work  to  be  done  at  the 
month  of  i*ivers  should  vary  often  according  to  local  conditions. 

As  exanqdes  of  the  unilateral  way  with  which  Mr.  Cialdi  estab- 
lished his  conclusions,  f will  mention  the  three  following  proofs, 
which  are  in  favor  of  tlu'  movement  of  waves. 

Admiral  Albini  threw  into  the  sea  at  a certain  distance  from 
Savona,  a bag  full  of  sand  (or  stones).  After  some  time  the  bag 
was  found  at  a certain  distance.  This  proves  the  movement  of 
waves  along  the  bed  of  the  sea.  The  second  example  which  he 
gives  relates  to  the  transportation  along  the  shore  of  the  Mediterra- 
nean, near  Suez,  of  the  materials  removed  after  cutting  the  canal 
and  cast  on  the  said  shore.  The  third  example  is  the  action  of  the 
Avaves  raised  by  the  S.  W.  Avinds  on  the  2-metre  cubes  Avhich  used 
to  be  on  the  esplanade  of  the  Gavalleggieri,  at  Leghorn  (to-day  occu- 
pied by  the  public  garden),  and  Avhich  had  been  made  by  Mr.  Poirel 
for  the  port  of  Leghorn. 
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Now,  il  is  ovideiil  that  the  last  two  examplos  havo  nottiing  to  do 
with  tlie  movement  of  waves.  The  movement  along  tlie  shores 
near  Suez  is  due  to  complex  causes.  That  of  the  blocks  at 
Legtiorn  to  the  shocks  of  waves  breaking  on  the  coast.  1 
needed  some  exact  data  oti  the  currents  of  the  Gulf  of  Genoa,  so 
1 wrote  some  time  ago  to  Captain  Cattolica,  Director  of  the  flydi-o- 
graphic  Oflice  of  ttie  Royal  Navy  at  Genoa,  to  find  out  what  were; 
the  best  sources  to  consult  in  regard  to  the  ciu'rents  of  the  Medi- 
terranean. He  told  me  that  he  only  knew  three  l)ooks  which  he 
could  recommend  ; « The  Mediterranean  Sea  » l)y  Admiral  Sjnith; 
((  The  Winds  and  Currents  of  the  Mediterranean  Sea  »,  by  Captain 
Becker,  and  the  Hydrographic  Annals  published  by  the  Genoa 
Office.  I found  in  these  Annals  an  excellent  special  article  by 
Admiral  Magnaghi  on  the  currents  of  the  Bosphorus,  and  another 
article,  by  an  author  whose  name  I cannot  recall  for  the  moment, 
on  the  currents  of  the  Strait  of  Messina.  Another  officer  of  high 
rank  in  the  Navy  advised  me  to  carry  on  some  studies  on  my  own 
account.  I confined  my  self  to  a point  whicti  })articularly 
interested  me,  that  is  to  the  coast  between  Spezia  and  Sestri 
Levante,  I observed  there  during  the  mouths  of  July  and  August 
that  a current  set  in  along  the  coast  making  about  4 or  5 sea  miles 
in  24  hours  in  a direction  from  North  to  South,  contrary  to  what 
is  generally  believed,  viz.,  that  the  current  always  runs  from 
South  to  North.  Evidently,  when  it  is  a question  of  building 
works  to  regulate  the  mouths  of  rivers,  all  conditions,  local, 
meteorological,  hydrographic  and  topographic  should  be  consid- 
ered, 

I maintain  that  all  our  knowledge  of  the  Mediterranean  is  very 
inaccurate,  that  local  conditions  vary  much  from  point  to  point; 
consequently,  that  the  method  to  be  pursued  in  construction 
must  vary  according  to  local  conditions  and  that  there  is  no  uni- 
versal system  of  construction  which  is  applicable  everywhere. 

It  is  important  to  remark  that,  twenty  years  before,  Admii'al,  then 
Captain,  Magnaghi,  accompanied  by  several  men  of  science, 
was  placed  by  the  Italian  Government  in  charge  of  an  expedition 
tor  the  study  of  the  Mediterranean,  and  that  the  observations  made 
and  the  scientific  materials  gathered  were  immense,  but  that  the 
Italian  Government  never  gave  the  funds  for  publishing  the  results 
ot  this  expedition,  one  of  the  ends  of  which  was  the  study  of  the 
currents  of  the  Mediterranean. 


Mf.  IJ/JKLU  r(*|)(‘;il(‘(l  Ihiil  he  had  no  inU^nlion  of  disroj^aniinj^r 
lh(‘  }ir(‘al  s(‘rvic(‘s  l•(‘lld(‘l•(Ml  hy  (a>iiiinaridaid,  (jaldi  tlirouj^h  his 
woi’k,  in  which  Ik‘  had  t()^(dh(*r  a mass  ol’  ol)S(‘rvatioMs 

mad<'  hy  Ihc  mosi  illidrioiis  (*n‘^iii(;m*s  and  men  of  sci(ii)ce  in  tin; 
world,  and  who  has  mad(*  known  I’acts  of  ^r(ial.  importance. 
Whal  he  r(*proach(‘s  him  will)  is  tiis  having  wished  to  solv(‘  a v(‘rv 
complicati'd  (|ii(‘slion  ir)  a loo  one.-sided  way. 


\Vhil(‘  Prolessor  UziKLfa  was  sp(‘akin^%  tin;  l‘r(^sident  remarked 
sev('ral  liim's  that  tln^  points  h(‘  was  d(;velopir)^%  were  hardly 
germane  lo  lln*  (pi(‘sliofi. 

Mr.  Paolo  ( )m. a.ndo.  — 1 have  noticed,  in  reading  the  diirerent 
arlicU's  of  the  r('.porters  on  the  (pn^stion,  that  tlie  conditions  ol'  seas 
with  grc'al  tidal  range's  had  been  cejnsidered  rattier  than  those 
of  iidand  seas  having  very  small  tides;  wliich  latter  I consider 
vei-y  important.  I ttiink  ttiat  dredging  at  the  months  of  our 
Mediti'rram'an  rivers  is  not  vei*y  iisefid  and  ttiat  ttiese  months 
cannot  he  kept  op(*n  for  navigation  tiy  means  of  dr*edgi ng.  I 
have  noticed  also  a deh'ct  in  the  conclusions  of  ttie  (General 
Re|)oi'ler  wtiiedi  J hojie  ttiat  ttie  conclusions  of  the  Congress  will 
till.  Ttie  i*eniedy  against  filling  u[)  ttie  mouths  of  rivers  proposed 
by  the  conclusions  is  : dredging  or  permanent  works  or  a 
comliination  of  the  two  systems.  But  I think  that  another  and 
much  more  radical  system  can  l)e  adopted,  which  consists  in 
avoiding  ttie  evil  rattier  than  in  curing  it.  If  the  conditions  of 
the  delta  be  very  had,  and  often  tliey  have  been  so  for  centuries, 
as  history  proves,  the  true  solution  is  to  let  navigation  abandon 
ttie  tied  of  the  river  which  is  not  and  never  will  be  able  to  receive  it. 
Tliis  is  a thoroughly  Italian  solution,  which  was  first  adoptad  by 
he  Bomans  at  Fiumicino,  at  the  mouth  of  the  Tiber  and  which 
was  proposed  for  ttie  Rlionediy  ttie  celebrated  Roman  « condot- 
iero  )).  Vain  atlemiits  have  been  made  for  centuries  to  keep  the 
mouth  of  this  latter  river  ojjen  for  navigation,  but  in  the  end,  all 
the  same,  i*ecoui-se  had  to  be  had  to  ttie  Saint-Louis  canal.  The 
same  thing  happened  on  the  Ai*no  whose  mouth  no  one  has  ever 
tried  to  open  to  navigation,  and  a lateral  canal  was  built  between 
Pisa  and  the  port  of  Leghorn  known  by  the  name  of  the  Fosso  dei 
Navicclii  (Ditch  for  small  shi))s).  I insist  upon  this  solution 
being  considered  in  the  conclusions  of  the  Congress. 


1 thank  the  (Jeneral  Ueportei*  for  what  tie  has  been  kind  enougti 
to  say  about  iny  experiments  with  the  Working  Model.  But  I 
must  make  some  reservations.  I think  that  these  experiments 
are  very  nsutui,  but  that,  to  obtain  elective  results,  attention 
slioutd  lie  [laid  to  re[)roducing,  in  the  model,  the  natural  conditions, 
because  these  laboratory  experiments  can  only  be,  at  bottom,  a 
?*eproduction  in  miniature  of  what  happens  in  nature. 

Mr.  Vernon-Harcourt.  — The  General  Reporter  expresses,  in  his 
conclusions,  a favorable  opinion  on  the  system  of  curved  jetties, 
proposed  by  Mr.  Gialdi,  for  improving  the  channel  at  the  mouths  of 
rivers  in  seas  having  little  or  no  tide.  I notice  that,  as  in  the  case  of 
rivers  which  form  a delta,  these  Jetties  must  be  prolonged  sooner  or 
later,  the  Gialdi  system  has  the  grave  defect  that  the  jetties, 
although  well  directed  at  the  beginning,  so  that  the  littoral  currents 
and  waves  can  move  seaward  the  sediment  carried  by  the  river,  lie 
at  the  end,  badly  for  the  successive  curvilinear  prolongations.  In 
his  second  conclusion,  Mr.  Turazza  speaks  of  the  necessity  of 
widening  the  channel  between  the  jetties,  in  the  case  of  rivers  emp- 
tying into  seas  of  great  tidal  oscillation,  which  is  perfectly  just; 
but  the  question  at  issue  has  nothing  to  do  with  tidal  rivers.  In  his 
third  conclusion,  he  calls  attention  to  the  advantages  of  parallel  jetties 
prolonging  the  shores  on  each  side  of  the  mouth,  and  consequently 
concentrating  the  current  on  the  bar  opposite,  with  the  object  of 
producing  a deepening  of  the  outside  channel;  but  he  says  in  the 
fifth  conclusion  that  dredging  gives  a quicker,  surer,  more  effective 
and  more  economical  means  of  improvement.  Nevertheless, 
experience  has  shown  that  the  jetty  system  has  succeeded  perfectly 
at  the  Sulina  mouth  of  the  Danube  and  of  the  South  Pass  of  the 
Mississippi,  and  Mr.  Gorthell,  who  is  present,  has  proposed  to 
improve  the  South-West  Pass,  the  most  important  of  the  latter 
river,  in  the  same  way.  As  to  the  mouths  of  the  Rhone  where  the 
system  did  not  give  satisfactory  results,  I explained  in  my  report, 
presented  to  the  fifth  Navigation  Gongress  at  Paris  in  1892,  the 
reasons  for  the  lack  of  success.  It  is  very  true  that,  later  on, 
dredging  was  undertaken  on  the  Sulina  bar,  and  also  on  the  one  in 
front  of  the  South  Pass  of  the  Mississippi,  in  the  latter  case  to 
maintain  and  in  the  case  of  the  Sulina  to  increase  the  depths 
which  the  jetties  had  given;  but  the  advance  of  the  delta  and  the 
continual  recession  of  the  curves  of  constant  depth  in  front  of 
these  mouths  required  later  the  prolongation  of  the  jetties. 
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1 do  not  think  that  it  would  1)0  possililo  lo  iiiako  ttiese  joUies 
with  v('rlical  tacos  on  llio  channel  side,  as  has  l)con  propos(‘d, 
hocanso  f^ood  lonndations  could  not  1)0  luid  in  the  voi-y  tine  alluvia 
which  compose  the  dedta  and  {^i-oat  setthnnonts  could  not  ho  avoided. 
Very  wide  and  voi*y  lij^ht  fascine  inatti'ossos  lend  th(*nisolv(;s,  on 
th<i  contrai-y,  to  the  foundations  of  thos(‘  j(*ttios. 

I aj^M'oe  fully  with  Mr.  'J'umazza’s  sixth  conclusiof),  viz.,  that  it  is 
very  imi)oi’tant  to  make  a thorough  study  of  local  coFiditions  in 
each  case  heforo  coming  to  any  decision  on  the  subject  of  works  of 
improvement.  Although  the  jetties  have  giver)  very  good  and 
(piit(i  j)ermanent  i*esults  for  the  Damdre  and  the  Mississippi,  thert; 
are  bars  undouhtedly,  in  front  of  which  tlie  depths  ai'o  too  small, 
like  the  mouths  of  the  Volga,  or  else  where  ttie  hai*  is  too  far  trom 
the  shore,  to  make  a useful  employeirient  of  jetties,  hr'cause  of  the 
insignificant  effect  which  would  he  produced  in  tlie  first  case,  and 
because  of  the  too  great  cost  of  the  jetties  in  the  second.  Dredging 
must  he  tried  undei*  such  circumstances.  The  great  advance  made 
in  the  power  and  efficiency  of  di-edges  during  ttie  last  few  years, 
and  particularly  in  suction  dredges,  has  gi-eatly  facilitated  this  way 
of  deepening  approach  channels.  Dredging  possesses  also  this 
great  advantage,  that  trials  can  be  made  and  their  importance  be 
increased  only  in  accordance  with  needs  and  with  available  funds; 
still  it  must  not  be  forgotten  that  the  depths  oljtained  require  to 
be  constantly  maintained  by  the  dredge.  In  case  that  jetties  be 
adopted,  recourse  may  be  had  to  dredging  to  aid  and  hasten  the 
deepening  due  to  the  concentration  of  the  current,  and  to  push  the 
channel  further  forward.  The  success  of  jetties  depends  on  the 
existence  of  a littoral  current,  on  the  excavating  action  of  the  waves 
across  the  mouth,  and  on  the  presence  before  the  mouth  of  great 
depths  into  which  the  sediment  can  be  deposited  for  a sufficiently 
long  time  without  causing  too  soon  the  formation  of  a new  bar 
which  would  be  an  incumbrance  to  navigation. 

Mr.  Germelmann;  — Gentlemen,  I have  not  been  able,  unfortu- 
nately, to  read  and  study  Mr.  Turazza’s  general  report,  for  I have 
not  yet  received  it.  If  I have  well  understood  the  preceding 
speakers,  the  main  question  is  to  know  whether,  in  order  to 
improve  the  mouths  of  rivers  flowing  into  seas  which  have  little 
or  no  tide,  permanent  works  (piers  or  jetties)  should  be  built  or 
whether  the  required  depth  should  be  obtained  artificially*  I shall 
go  no  further  than  to  mention  the  experiments  made  in  Germany 
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on  the  Baltic  Sea,  and  deduce  conclusions  1‘roin  tlieni.  We  have  on 
the  Jtaltic  sea  four  or  five  large  rivers  which  have  piers  at  their 
inoiitlis.  We  liave  not  been  able  to  maintain  with  these  piers  the 
depths  of  water  required  by  modern  navigation.  We  have  been 
obliged  to  call  j)owerful  dredges  to  our  aid  and  the  result  of  this 
expedient  has  been  very  great.  We  have  been  al)le  to  maintain  in 
the  Vistula,  which  discharges  a great  deal  of  sand,  — aljout  a 
million  cubic  metres  a year  — a depth  of  5 metres  of  water,  by 
dredging  about  one-fifth  of  this  volume  of  sand;  the  other  four- 
fifths  are  scoured  out  by  the  current  and  deposited  along  the  shm'e. 

The  difficulties  of  dredging  are  not  so  great  as  they  appear  at  first 
glance;  our  experience  on  the  Baltic  is  that  more  satisfactory 
results  are  obtained  by  dredging  a channel  than  by  building  piers, 
because  the  actions  exerted  by  the  channel  are  the  same  as  those 
brought  into  play  by  the  piers. 

As  a matter  of  fact,  the  channel  exercises  on  the  How  of  water  in 
the  river  an  attractive  action,  and  it  is  in  this  channel  that  the 
energy  of  the  river  can  be  best  preserved,  just  as  well  as  if  it  wei’e 
inclosed  between  two  piers.  According  to  the  experience  had  on 
the  Baltic,  I believe  that  we  could  never  have  gotten  along 
without  dredging,  whereas  that  is  possible  in  many  cases  without 
piers. 

Furthermore,  the  efficiency  of  our  dredges  has  become  very  high 
and  the  cost  of  dredging  per  cubic  metre  is  very  low;  dredges  are 
also,  in  the  long  run,  very  economical  machines,  which  authorizes 
their  being  considered  as  the  true  instruments  of  the  future  for  the 
improvement  in  question.  Still,  as  the  construction  of  piers  will 
continue  to  be  adopted  in  certain  cases,  I have  summed  up  briefly, 
in  my  report  on  the  question,  the  general  conclusions  of  the  sub- 
ject, in  a programme  which  I ask  leave  to  repeat  here  : 

In  order  to  obtain  and  maintain  the  mouth  of  a river  to  be  used 
both  for  the  flow  of  water  and  for  navigation  in  tideless  seas,  it 
is  necessary  : 

F To  make  for  this  river  near  its  mouth  as  direct  a bed  as  possi- 
ble with  invariably  permanent  banks ; 

2°  To  build  gradually  piers  connecting  with  the  permanent 
banks  of  No.  1 and  which  will  also  be  straight.  In  this  matter,  it 
must  be  borne  mainly  in  mind  that  piers  should  not  come  befoi*e 
the  sand  deposits,  but  follow  them.  Exceptions  to  this  rule  can  be 
allowed  only  when  it  is  necessary  that  maritime  traffic  at  the  mouth 
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oI  IIk*  river  he  (‘S|)(*eially  proldcliMi  hy  l).re.‘ikwal(!i's  Iroiri  dangerous 
winds. 

I fi  oi-der  lo  mal<(‘ and  inaiidain  siiffieierd doptli  on  the  bar,  a 
(•lianrud  eon-espondin^  to  the  (nid  in  view  isdnj^  In'  means  ofasea 
of  ^0)0(1  (‘rtieiemey.  ln'(^‘,odaF-ities  which  may  arise  in 
|)rolil(‘  of  this  (dianmd  should  h(‘  remov(;d  as  quickly  as  possible,  so 
that  Ihe  oid-i'iiimifi^  enn*ent  may  have  all  its  jiowe.r  and  etleetive- 
ness  pr(‘S(‘rved. 


Mr.  V(jx  Dof.m.mi.n'o.  — [ think  ttiat  it  would  he  of  no  use  in  this 
(piestion  to  formulate  eonehisions  whieli  mi^tit  become  too  isolated 
pro|)ositions,  hut  that  it  woidd  he  l)etter  mei*(dy  to  recapitulate  the; 
j;ener’al  |)oints  of  the  (piestion.  As,  unfortunately,  it  tias  not  been 
possible  for  tlie  (lerman  members  of  the  Congress  to  examine  th(‘, 
projiosilions  of  tlie  General  Itejiorter,  1 ask  that  a German  transla- 
tion of  these  |)ro[)ositions  lie  kindly  added  for  these  members.  1 ask 
also  whether  it  would  not  he  reasonable  to  prepare  the  general 
('conclusions  in  a more  abridged  form,  which  would  be  an  advantage 
for  the  interests  of  the  ^^eeting. 


H.  K.  OF.  Timoxoff.  — I must  first  ttiank  the  honorable  General 
lleporter,  Mr.  Turazza,  that  he  has  been  so  kind,  in  his  general 
1‘eporton  the  im|)rovement  of  the  mouths  of  rivers  emptying  into 
tideless  seas,  to  take  as  bases  for  his  conclusions  all  the  conclusions 
save  the  first,  contained  in  my  report  on  the  same  subject.  Mr. 
Turazza’s  rej)ort  is  very  complete  and  not  only  does  it  sum  up  the 
partial  reports  handed  in  on  this  subject,  but  it  presents  a whole 
giving  a general  theory  of  mouths  and  allowing  readers  to  form 
a clear  idea  of  this  complicated  question.  At  the  same  time  T must 
object  to  Mr.  Turazza’s  omission  of  conclusion  Xo.  1 and  as  Mr.  Men- 
gin-Lecreulx  has  remarked,  I must  state  without  any  hesitation 
that  it  is  just  this  point  of  my  conclusions  which  is  the  connecting 
link  between  them  and  the  conclusions  of  the  Congress  of  1892,  by 
pointing  out  the  position  which  dredging  has  taken,  since  that  year, 
in  the  question  of  the  improvement  of  the  mouths  of  rivers. 

It  is  really  my  opinion,  as  the  result  of  the  examination  of  the 
works  at  the  mouths  of  rivers  carried  on  up  to  now,  and  as  it  has 
been  shown  as  completely  as  possible  in  my  report,  that  the  only 
sure  way  to  make  and  maintain,  in  the  bed  of  a river  emptying 
into  a tideless  sea,  a channel  sufficiently  wide  and  deep  to  meet  the 
demands  of  maritime  navigation  is  the  use  of  dredging.  It  is  also 


Iho  (|iiickosl  and  clu'aposl  way.  Mr.  Mon^in-Locivailx,  in  [iointin^^ 
Old  to  the  MiM'ting  llio  omission  of  this  conclusion  !)v  tlu;  General 
l»eportei‘,  thinks  however  that  this  conctnsion  should  Ijc  consid- 
I'red  hy  the  Congress  and  find  its  place  in  the  sci*ies  of  conclusions 
which  the  (a)ugress  will  adopt  on  the  f(uestion  of  the  months  of 
r*ivei‘s.  [ hasten  to  express  to  .\tr.  Meiigin-Lecreiilx  my  lively  gr*ati- 
tnde  for  having  called  the  attention  of  ttie  ^^eeting  to  this  point 
whicli  seems  to  me  to  be  one  of  great  importance.  I can  only 
share  folly  his  opinion  on  the  necessity  of  connecting  as  strongly 
as  possible  the  conclusion  of  the  jiresent  Congress  with  those  of 
the  Congi-ess  of  1892,  wliich  wei*e  di'awn  o[),  as  I explained  in 
detail  in  my  report,  aftei*  the  examination  of  a large  number  of 
reports  coming  from  Messrs.  Franzins,  Troost,  Yandervin,  Corthell, 
Gnei*ard,  Mengin-Lecrenlx,  Vernon-Harconrt,  Welker,  and  the 
statements  made  by  such  speakers  as  Messrs.  Fargne,  Vauthier, 
Laroche,  in  the  section  over  which  Mr.  Mengin-Lecrenlx  himself 
pi-esided. 

Ml*.  Mengin-Lecrenlx  said  afterward,  in  the  observations  which 
he  made  on  my  conclusions,  that  the  one  concerning  the  method  by 
di'edging,  while  appearing  to  him  true  and  jnst  in  matter,  seemed 
to  be  a little  too  absolute  in  manner.  Witbout  daring  in  any  way 
to  deny  the  justice  of  this  observation,  I shall  allow  myself  to  reply 
only  by  giving  this  conclusion  in  the  shape  which  it  has  in  my 
report ; I expressed  my  personal  conviction,  the  result  of  long  and 
laborious  studies  and  of  works  which  I had  the  chance  to  carry  out. 
The  Congress  is  there  to  adopt  in  its  general  conclusions  a less 
absolute  fonn  which  shall  deserve  the  approval  of  a majority  of  the 
members. 

I wish  to  add  a few  words  more  on  the  subject  of  the  criticism  of 
which  Commandant  Cialdi’s  method  has  been  the  object.  One  of 
the  speakers  who  preceded  me  seems  to  have  expressed,  on 
Commandant  Cialdi’s  ideas,  opinions  which  I cannot  share. 
According  to  him.  Commandant  Cialdi  has  rendered  no  service  to 
science  and  his  observations  are  of  no  importance.  I studied 
Mr.  Cialdi’s  work  as  soon  as  it  was  printed,  and  I can  state  posi- 
tively that  it  deserves  the  whole  attention  of  engineers  even  to-day. 
Commandant  Cialdi  has  collected  in  this  book  the  results  of  his 
studies  and  observations  on  the  nature  of  the  movements  of  the 
sea,  and  has  opened  the  eyes  of  engineers  to  facts  of  observation 
which  were,  before  tlien,  absolutely  unknown  to  most  of  them. 
I think  that  the  Congress  should  show  more  kindness  toward  the 
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lour  (Conclusions  of  Mr.  Tnra/.zii  al)ont‘ line  application  of  the  Cialdi 
method.  Wliilc  (considering^  that  tlx*s(c  first  four  concin.sions  of 
lti(c  (I(MK‘ral  lleporf(‘r  shonld  nol  apjx'ar  in  tti(‘  stiap(!  he  has  driven 
tliein,  I l)(di(‘V(c  that  the  (ani^iHcss  conld  p(*j'fectly  w(dl  ncsolve  that 
lh(‘  (lialdi  method  tx*  a|)pli('d  .so  soon  as  possit)t(c  in  Italy,  tfm  land 
of  its  l)irlii,  and  ttiat  ll)is  expccriimmt  1)C  very  closely  watctied  t)y  an 
Italian  scic'idisl  in  ordc'r  lo  furnish  to  some  fnlnrcc  (Jonj^iac.ss  indi- 
(cations  ol)tain('d  from  llie  ot)servalion  of  facts  of  nature.  I Ijelieve 
it  not  impossil)le  ttiat  an  (‘X|)eriment  of  ttiis  sort  may  j^dve  r(‘sntts 
as  ns(‘fid  as  iinexp(‘(ct(‘d. 

tn  (conctnsion,  I must  say  ttiat  1 tiave  found  in  no  re[)ort 
l)i*esenled  to  Itie  present  Congress  on  the  (piestion  of  mouths,  or  in 
I tie  oliservations  made  during  to-day’s  session,  any  i*eason  to  admit 
lliat  the  geiKM’al  conctnsions  whicti  J reached  in  my  report  and 
wliicti  appear  on  jiages  23  and  24  of  the  French  edition,  do  not 
(corresj)on(l  perfectly  to  the  (piestion  as  it  stands,  and  consequently 
I can  only  uphold  these  conclusions  as  a whole  to-day  in  company 
witt)  the  Ceneral  Keiiorter  and  Mr.  Mengin-Lecrenlx. 

Ml'.  Audouin  exhibits  a system  for  improving  ttie  South  Pass 
of  the  Mississippi  liy  means  of  a « Snljinerged  dam  with  auto- 
matic decantation  ». 

Tfie  dykes  at  the  month  of  the  South  Pass  of  ttie  Mississippi, 
(constructed  between  1876  and  1880,  soon  gave  a channel  9 metres 
deep,  thus  assuring  excellent  conditions  for  navigation,  even  for 
vessels  of  the  deepest  draught. 

But,  as  it  was  easy  to  foresee,  this  result  could  only  be  lernpo- 
i*ary,  for  the  causes  which  had  formed  the  har  would  continue  to 
act  ill  the  same  direction  and  would  again  huild  it  up,  more  or  less 
soon,  at  the  mouth  of  the  jetties.  The  data  given  at  various  Inland 
Navigation  Congresses  show  that  a bar  had  begun  to  form  on  the 
prolongation  of  the  inclosed  channel  and  that  this  bar  has  left  in 
front  of  the  channel  a depth  of  only  5 or  6 metres.  There  is  still  a 
pass  of  9 metres  but  this  pass  is  narrowed  and  thrown  toward  the 
Fast ; the  result  is  a certain  difficulty  for  deep  draught  ships. 
Dredging  a passage  through  this  bar  cannot  be  thought  of,  in  spite 
of  the  power  of  the  dredges  now  used,  because  the  existence  of  this 
passage  could  only  he  absolutely  precarious.  This  will  then  lead 
to  using  again  the  means  which  have  already  succeeded,  viz.,  to 
prolonging  the  jetties.  But  here  again,  although  the  work  must 
cost  very  dear,  the  improvement  can  only  be  temporary.  In  order 
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to  ol)lain  a |H'i*niariciit  r’csiili,  the  deposit  of  now  sand  in  ttio  Soutti 
Pass  must  ho  proven  tod. 

Now  it  follows  from  pi*ivato  oxi)Oi*iments  made  on  the  I.oire  in 
1890  and  1897,  tliat  a ciii*ront  can  ho  separated  so  that  the  iippei* 
strata  can  bo  directed  in  one  direction  and  the  lower  str*ata  in 
anothei*.  This  [)rinciple  can  receive  many  applications,  one  of 
which  w’onid  give  the  solution  of  the  desiderata  mentioned  above. 

It  is  well  known  that  in  a current  which  scours  out  gravel,  the 
heavier  fragments  move  by  rolling  along  the  bottom,  while  only 
the  linest  and  lightest  bits  are  carried  in  suspension  and  spread 
through  the  entire  mass  of  the  current.  The  greater  part  of  the 
materials  taken  up  remain  in  the  lower  strata  of  the  stream.  If, 
then,  the  lower  strata  of  the  current  be  prevented  by  any  suitable 
arrangement  from  penetrating  into  a given  arm  of  a stream,  this 
arm  will  be  protected  from  deposits  of  sand. 

Suppose  then  that  there  were  placed,  in  front  of  the  entrance  to 
the  South  Pass  of  the  Mississippi,  a vertical  wall  slightly  oblique  to 
the  current  and  rising,  say,  3 metres  above  the  bottom,  the  lower 
strata  of  the  current  will  be  deviated  progressively  and  thrown 
toward  the  two  side  arms,  whither  they  would  carry  ah  the  sand 
which  they  contain. 

In  order  that  this  arrangement  can  be  set  up  and  act  effectively 
as  has  been  indicated,  it  is  necessary  first  that  the  bottom  of  the  bed 
at  the  point  considered  be  low  enough  to  let  the  top  of  the  dam  be 
placed  at  a sufficient  depth  below  the  lowest  water  level  of  the 
river  to  let  the  largest  vessels  go  by.  The  current  must  then  have 
a velocity  and  consequently  a scouring  force  such  that  the  sand 
shall  have  no  tendency  to  settle,  that  the  bottom  cannot  rise  and 
hence  that  the  submerged  dam  shah  preserve  its  height  of  3 metres 
above  the  bottom.  These  two  conditions  are  concordant,  more- 
over, and  it  is  known  that  if  they  are  not  had  naturally  it  is  easy  to 
bring  them  about  by  concentrating  the  current.  The  means  now 
known,  such  as  sloping  dykes,  allow  this  concentration  of  the 
current  to  be  produced  suitably.  But  it  would  be  better  to  use 
a process  founded  on  the  principle  of  separating  the  current,  a 
process  which  to  which  has  been  given  the  name  of  cc  Oblique  Dam 
with  suspended  movable  gates  ». 

In  a word,  it  is  a true  settling  basin  which  has  been  formed  at 
the  entrance  to  the  South  Pass,  and  the  system  may  be  called  : 
((  Submerged  dam  with  automatic  decantation  ». 
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M.  L.  (loimiKLL.  Tli(‘  speaker  wIsIkmI  Io  know  ifi  the  Ih’sl  place; 
whal  is  iii(*anl,  hy  « lidel(‘ss  Sea  n viz.,  wlielli(‘r  (tie;  l(‘rm  tideless  is 
applied  to  s(*as  like  IIk;  Caspian  or  llie  Itallie;  wlnn-e;  11k;  tidal  oscilla- 
lion  is  hill  a lew  (;(*nliinelr(‘s  ex(!e|>l  in  exca'plional  and  accid(;ntal 
cas(‘S,  or  else*  like;  the*  se*a  eel'  the*  (iiill'  eel'  Me'xieae  wtie;re  Itie;  ave*/'a^(; 
lidal  e)se;illatie)n  is  II  Knj^dish  inedu's,  ahont  O.lto  in.  Mention  has 
he*en  inaele;  ehi]-in{4  I he*  diseaissiein  eil’  I tie;  wejrks  carrie;ej  on  in  tin; 
Cnir  eif  M(‘xie;e)  anel  eit'  timse;  eif  the;  Itiei  (Jranele;  ele)  SnI  in  Jtrazil, 
wh(;re*  the*  lidal  eiscillalion  is  ahenit  00  e;ni .,  witti  a maxiinmn,  eiwin*^ 
h)  persiste*nl  winels,  of  ahenit  1.50  ni.  If  these;  latte;r  e;onelitions  anej 
1 heise  e)f  the  (liiU'  eif  Me'xico  lie*  ine;liiel(*et  in  ttie*  e|iie*stie)n,  ttie  spreaker 
e;anne)t  a(;e;e*pl  senne*  eif  the;  prope)se;el  (;onchisions.  So  far  as  eli-eelginj^ 
at  the  inonttis  eiT  rive'i's  is  e;one;erneel,  xvlien  ttie  tietal  oscillation  is 
small,  as  in  the  Ciilf  eif  Mexico  and  at  lOo  (iranele  elo  SnI,  Ids  opinion 
is  ttiat  elreelj^ing  is  ne>t  nee;essary  to  make  anel  maintain  a ctiannel 
across  ttie  e)iitsiele  liar,  lie  gave;  tlie  Sontti  Pass  eif  ttie  Mississipi  as 
an  exani})le  where  less  ttian  one  per-e;ent  of  Ihe  total  volume  can/ie^et 
away  to  make  the  channel  waselreetged,  anel  ttiat  was  I'ather  to  hasten 
ttie  foi'ination  e)f  ttie  channel;  and  ttie  example  of  d'ampico  at  the 
month  of  the  River  Panneo  where  the  whole  volume  of  several 
millions  of  cubic  metres  was  removed  by  the  action  of  the  current 
which  tiad  been  strengtheneel  hy  the  dykes  that  had  lieen  built.  The 
only  di*edging  done  there  (about  one-half  of  one  jjer-cent  of  the 
above  volume)  became  necessary  to  carry  away  refractory  materials, 
viz.,  the  remains  of  wrecked  vessels  buiaed  in  the  bar.  The  works 
where  finished  in  1892-93,  and  the  channel  (nearly  18  feet  deep, 
wtiile  before  it  was  only  6 feet)  has  been  maintained  up  to  now 
without  resorting  to  dredging.  As  a matter  of  fact,  no  dredging 
has  been  done  during  these  12  years  within  500  miles  of  the  works. 

Furthermore,  the  bar  has  not  advanced  seaward;  it  has  rather 
drawn  in,  although  the  river  sometimes  carries  a great  deal  of 
sediment  into  the  gulf. 

The  works  in  question  (two  parallel  jetties  1000  feet  apart  which 
extend  seawards  beyond  the  bar  and  into  deep  water)  have  streng- 
thened the  littoral  current,  and  the  current  due  to  the  winds  which 
swept  to  one  side  the  materials  discharged  by  the  river.  The  speak- 
er illustraded  this  fact  by  four  relief  models,  at  the  Saint-Louis 
exposition  of  1904,  which  show  that  there  is  now,  in  front  of  the 
jetties,  a greater  depth  of  water  in  the  sea  than  there  was  in  1889 
when  he  projected  the  works. 


lie  is  so  sure  of  the  justice  of  his  views  as  to  the  effectiveness  of 
well  directed  works  to  cut  out  sea  bars  permanently  and  to  maintain 
a channel  indetinitely,  that  he  has  proposed  recently  to  the  Govern- 
ment of  Bi’azil  to  make  a channel  across  the  very  difficult  bar  of  tin* 
Canal  Noi’te  to  llio  Grande  do  vSul  and  to  maintain  it  on  the  ((  No 
cure,  no  pay  » system,  that  is  without  any  pay  wtiatever.  tie  is 
jierfectly  contident  that  the  two  straight  parallel  jetties  proposed  wilJ 
produce  the  desired  i*esult  and  that  without  any  dredging,  save  per- 
haps what  may  be  indispensable  to  remove  refractory  materials 
and  to  hasten  the  formation  of  the  channel.  He  estimates  that  a 
maximum  of  300  cubic  metres  of  dredging  will  have  to  be  done  foi* 
18,000,000  cubic  metres  which  will  have  to  be  removed  to  obtain 
the  maximum  channel;  he  hopes  moerevoer  to  avoid  all  dredging- 
thanks  to  the  action  of  the  current. 

He  agrees  perfectly  with  Prof.  Timonoff  on  the  ideas  as  to  dredg- 
ing expressed  by  the  latter,  but  only  in  what  touches  the  work  on 
the  upper  parts  of  rivers,  that  is,  above  the  mouths;  and  that  on 
account  of  the  draught  of  the  water,  which,  on  the  contrary,  is  not 
applicable  to  the  mouths  where  dredging  can  never  be,  in  his 
opinion,  anything  but  an  auxiliary  system. 

He  does  not  think  that  the  channel  should  be  widened  as  the  sea 
is  approached,  that  is  the  channel  which  lies  beyond  the  shore  line; 
he  thinks  that  nothing  more  should  be  done  than  prolong  the  banks 
of  the  river  beyond  the  bar,  thus  forming  artificial  banks  by  means 
of  parallel  works. 

One  of  the  reasons  for  which  the  distance  between  the  above 
mentioned  works  shoidd  not  be  increased,  in  proportion  to  the 
advance  seaward,  is  that  these  works,  being  made  generally  of  rip- 
rap on  fascines,  allow  the  escape  of  a volume  of  water  which 
increases  as  the  heads  of  the  jetties  are  neared;  however  the 
area  of  the  cross  section  of  the  channel  at  the  heads  should  be  at 
least  equal  to  that  at  the  root  of  the  jetties.  He  had  found  at  the 
South  Pass  of  the  Mississipi  a loss  of  25  of  the  volume  of  the  water 

entering  the  channel,  and  very  nearly  the  same  figure  at  Tampico. 

He  does  not  believe  in  low  jetties,  but  he  thinks,  on  the  contrary, 
that  they  should  come  sufficiently  above  the  water  level  so  as  to  use 
the  strength  of  the  current  in  the  best  way  possible  and  to  prevent 
the  deposit  in  the  channel  of  materials  thrown  over  the  jetties  by 
the  waves  if  the  former  be  too  low. 

The  speaker  states  that  the  ideas  which  he  has  expressed 
during  the  discussion  are  founded  not  on  experiment,  but  on 


the  pnictico  of  all  his  life  s[>ont  in  the  construction  of  very 
important  and  very  successful  works.  This  practice  has  enabled 
him  to  acquire  very  clear  of)inioris  on  the  question,  and  he 
could  not  consent  to  the  adoption  by  the  Congress  of  conclusions 
which  he  considered  as  erroneous. 

Mr.  Luiggj.  — I believe  that  the  divergence  between  the 
opinions  expressed  by  Mr.  Gkumelmann  about  the  non-success 
of  the  jetties  at  the  Baltic  ports,  and  those  of  Mr.  Corthell 
about  the  success  of  the  jetties  at  Gulf  of  Mexico  ports  — to 
which  latter  corresponds,  in  Italy,  the  quite  complete  success 
of  the  jetties  of  the  ports  of  Malamocco  and  Lido  at  Venice  and 
of  Porto  Corsini  at  Ravenna  — may  be  considered  as  only 
apparent.  I think  that,  after  all,  the  different  results  obtained 
are  due  to  radical  differences  in  local  conditions  ; if  these  condi- 
tions had  been  the  same,  the  results  would  have  been  the  same 
in  all  these  cases. 

It  would  be  necessary’,  for  example,  to  know  the  depth  of 
the  sea  at  the  heads  of  the  jetties  of  the  Baltic  ports,  to  see 
whether  these  heads  lie  within  this  neutral  line  which  our 
regretted  and  illustrious  Inspector  General  of  Civil  Engineering, 
Mr.  CoRNAGLiA,  .pointed  out  as  separating  the  zone  where  the 
tendency  of  the  waves  is  to  cast  materials  on  the  shore  from  that 
where  the  waves  tend  to  carry  these  materials  seaward. 

I am  very  much  afraid  that  the  heads  of  the  jetties  of  the 
Baltic  ports  lie  inside  of  the  neutral  line,  whereas  if  these  jetties, 
as  in  the  case  of  the  American  ports  and  those  of  Lido  and  Ma- 
lamocco at  Venice,  went  beyond  the  neutral  line,  thus  reaching 
depths  where  the  wave  action  assists  in  carrying  seaward  the 
sediment  discharged  and  deposited  by  the  river,  the  main  cause 
of  formation  of  the  bar  would  disappear. 

I consider,  however,  that  as  a general  rule,  in  order  to  solve 
the  problem  in  question,  the  position  of  this  neutral  line,  which 
depends  above  all  on  the  knowledge  of  the  waves,  currents  and 
several  other  conditions  pointed  out  by  Mr.  Cornaglia,  should 
be  thoroughly  studied. 

Under  these  conditions,  it  must  be  seen  whether  the  jetties 
would  not  be  too  long  and  whether  they  can  be  built  economi- 
cally out  to  the  neutral  line.  It  might  happen  that  the  cost 
would  be  so  high  that  the  application  of  this  solution  would 
be  impossible  ; in  this  case,  simple  dredging,  or  the  combination 
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of  dredging-  and  jetties,  might  be  justified.  In  all  countries 
where  capital  is  lacking  or  where  the  rate  of  interest  is  very 
high,  as  in  the  Argentine  Republic,  India  and  the  East  Coast  of 
Africa,  this  second  solution  of  dredging  might  allow  the  imipro- 
vemcnt  of  the  entrance  to  many  rivers  at  not  too  great  annual 
cost,  without  the  initial  use  of  a large  amount  of  money.  Fur- 
thermore, as  in  these  countries  there  have  not  yet  been  made 
continuous  studies  of  local  conditions,  the  solution  by  dredging 
does  not  comipromise  the  future  as  would  be  the  case  with  jetties 
if  these  were  badly  laid  out,  for  the  effects  would  be  disastrous 
and  perhaps  irreparable. 

In  fine,  it  is  meet,  in  order  to  improve  the  mouths  of  rivers, 
to  study  first  the  application  of  jetties  ; if  this  solution  cannot  be 
realized  for  economic  reasons,  recourse  can  be  had  to  that  by 
dredging  or  to  the  two  systems  combined. 

Mr.  TuPxAZZA,  General  Reporter.  — I desire  to  justify  the 
system  adopted  to  formulate  the  conclusions  to  be  discussed, 
according  to  which  the  proposition  for  permanent  works  is 
separated  wholly  from  that  for  dredging.  I was  led  to  this 
separation  because  I believe  that  the  problem  could  only  be 
solved  by  finding  the  means  of  building  durable  works  without 
needing  to  repeat  dredgings  or  to  add  other  works,  after  the 
fii*st  series  of  works  has  been  finished. 

As  for  permanent  works,  I agree  with  the  preceding  speaker. 
Chief  Engineer  Luiggi,  that  their  establishment  cannot  be  laid 
down  in  a general  may  for  all  cases,  because  it  depends  mainly 
on  the  very  variable  conditions  of  the  mouths  of  rivers. 

The  system  studied  by  Commandant  Cialdi  offers,  however, 
general  advantages  in  all  cases,  viz.,  the  cleaning  action  in  the 
pass  between  the  two  jetties,  due  to  the  return  head  of  the 
windward  jetty  inclined  in  the  direction  of  the  ruling  waves 
and  receiving  the  blow  of  these  waves  at  a certain  angle.  This 
action,  as  explained  by  Professor  Bruno,  consists  in  the  effect 
of  excavation  and  carrying  away  of  sand  by  the  retrograde  action 
of  the  undertow.  Professor  Bruno  says  that  he  who  assumes 
the  opportunity  for  prolonging  the  jetties,  the  system  generally 
used,  cannot  help  admitting  Mr.  Cialdi’s  proposition,  the  effect 
of  the  return  wall  with  a passage  being  undoubted.  He  recom- 
mends, however,  in  his  conclusions  the  adoption  of  the  Cialdi 
system. 


SI  ill,  ;is  this  system,  as  noticerl  l)y  prt.'ceding  Sjjeakers,  has  not 
yet  received  the  sanction  of  ex))erience,  and  as  many  years  would 
prohahly  he  necessary  in  order  to  tc^t  it,  he  admits  that,  as  things 
are,  the  Congress  can  formulate  no  conclusions  on  this  subject. 

I recommend  however  the  adoption  of  the  conclusions  of 
Messrs.  Gkumklmann  and  J)e  'JhMONOFF. 

.-Vs  to  Mr.  Ohlandos  i)rof)osition,  relating  to  the  cutting  of  a 
lateral  canal,  I must  say,  so  far  as  I am  concei'ned,  that  it  begs 
the  (j lies! ion,  because  the  lateral  canal  is  a work  by  itself,  which 
has  nothing  to  do  with  the  mouth  of  the  river  ; this  proposition 
might  find  a place  in  other  conclusions. 

Besides,  i do  not  think  that  a lateral  canal  can  always  give 
very  good  results  ; that  would  dei)end  rather  on  the  condition 
of  the  sea  outside  and  on  the  movement  of  the  waves.  As,  in 
the  lateral  canal,  but  a small  part  of  the  bank  of  the  river  can 
be  taken  in,  and  as  only  a small  velocity  can  be  allowed  on 
account  of  navigation,  the  deixisit  of  sediment  brought  down 
by  the  river  might,  in  certain  cases  at  least,  obstruct  the  inlet 
to  the  canal  in  a short  time. 

Mr.  Orlando.  — I aj^iinove  fully  what  has  been  said  by  some 
of  those  who  have  spoken  ; it  cannot  be  stated  in  a general  way 
})efore  hand  whether  the  preference  should  be  given  to  dredging, 
to  (permanent  works  or  to  both  together,  but  the  application  of 
the  different  systems  should  vary,  in  each  special  case,  according 
to  local  conditions  and  especially  to  winds  and  currents. 

I cannot  accept  the  objection  raised  by  Mr.  Turazza  condemn- 
ing my  proposition.  We  should  not  take  our  programme  too 
literally  ; in  the  case  when  mouths  cannot  be  improved  in  any 
way,  other  remedies  must  be  found,  and  even  in  other  cases 
it  might  he  well  to  study  the  solution  by  the  lateral  canal  in 
comparison  with  the  other  possible  solutions.  I ask  that  my 
proposition  be  included  in  the  conclusions  of  the  Congress. 

Mr.  Turazza,  General  Reporter.  — I make  no  objection  to 
having  Mr.  Orlando's  proposition  find  a place  somewhere  in 
the  conclusions  of  the  Congress  ; but  I insist  that  this  propo- 
sition is  not  germane  to  the  question  under  discussion. 

Mr.  Nyssens-Hart.  — The  opinions  of  the  different  members 
of  the  Section  seem  to  cover  the  question  very  thoroughly.  On 


the  oiu'  hand,  som(3  engineers  expect  the  permanent  improve- 
ment of  the  mouths  of  rivers  having  little  or  no  tide  from  the 
single  effect  of  i>ermanent  works  at  the  entrance  ; others  consider 
that  the  improvement  can  and  should  be  demanded  from 
dredging  carried  on  systematically.  Finally  a more  complete 
solution  has  been  presented  : that  of  a lateral  canal  which,  really, 
is  not  an  improvement  of  the  mouth  of  a river,  l)ut  the  suppres- 
sion of  this  improvement  by  substituting  a solution  which  is 
much  to  be  preferred  in  certain  cases. 

The  authors  of  proposed  resolutions  cannot  expect  that  the 
Section,  and  then  the  Congress,  will  vote  the  rather  too  exclusive 
texts  which  they  present.  It  must  also  be  recognized  that,  in 
connection  with  this  question,  the  discussion  has  led  the  speak- 
ers to  mention  the  entrance  to  the  port  of  Lido  at  Venice,  the 
mouth  of  the  Maritime  Seine,  &c.  Both  of  these  examples  are 
out  of  place  in  the  question  of  the  improvement  of  rivers 
emptying  into  tideless  seas. 

The  problem  will  come  before  the  engineer  every  time  with 
its  own  characteristics,  and  it  may  be  said  that  the  solution  to 
be  given  is  a question  of  kind.  How  great  are  the  liquid  and 
solid  discharges  of  the  river  ; what  is  the  movement  of  the  shore 
regimen,  the  nature  of  the  bottom  of  the  sea, what  are  the  avail- 
able materials  ? What,  on  the  other  hand,  is  the  economic 
value  of  the  problem  ? What  resources  are  to  be  had  ? 
All  these  elements  of  the  problem  will  be  stated  and  studied 
over  by  the  engineer  who  has  to  prepare  the  project ; and  the 
solutions  will  probably  vary  with  the  certain  data  which  form 
its  special  base  in  each  case. 

Hence  I conclude  that  the  Section  should  be  on  its  guard  against 
voting  too  absolute  conclusions  which  will  possess  no  value  ; 
and  I believe  that  there  will  be  good  grounds  for  preparing  a 
text  which  will  point  out  the  many  ways  along  which  solutions 
may  be  sought. 


The  President  brings  to  the  notice  of  the  Meeting  the 
following  telegram  from  the  Chamber  of  Commerce  of  Leghorn, 
addressed  to  Chevalier  E.  Sanjust  de  Teulada,  General  Secre- 
tary of  the  Congress  : « At  the  moment  of  the  solemn  inaugura- 
tion of  the  Xth.  International  Navigation  Congress  in  presence 


of  His  Mcijesty  the  King,  a i?(*iu*ral  meeting  of  this  Chamber  of 
Congress  draws  from  this  fact  the  best  wishes  for  the  revival 
of  our  merchant  marine,  our  power  and  our  glory  in  the  past. 

Signed  : Ahdisson, 
l^rcsiderU . 

The  Hhksidknt  then  said  that  the  disciussion  of  the  first  (4ues- 
tion  would  seem  to  he  closed,  hut  it  really  is  not  so,  as  no  con- 
clusion had  been  reached.  Conclusions,  and  especially  general 
ones  such  as  have  been  asked  for,  are  always  hard  to  prepare. 
He  asks  the  views  of  the  Meeting  as  to  what  would  best  be  done. 

His  Excellency  Dk  Ti.vionoff.  — 1 think  that  the  best  thing 
to  do  is  to  appoint  a special  Committee  of  members  of  the  (Con- 
gress to  take  charge  of  preparing  the  conclusions. 

The  Presidknt  ])uts  this  pro))osal  to  the  vote.  It  is  carried 
unanimously,  and  the  President  ai>[)oints  the  following  members 
of  the  Committee  : Messrs.  VTuinon-Harcourt,  President,  Cor- 
THELL,  CiERMELMANN,  LUIGGI,  M ENGIN-LeCREULX,  NySSENS- 
Hart,  Orlando,  De  Timonoff,  and  the  General  Reporter  Pro- 
fessor Turazza.  The  (Committee  is  to  present  its  report  at  the 
last  session  of  the  Section.  — As  i)roposed  by  one  of  its  members, 
the  Committee  decides  to  meet  immediately  after  the  session  of 
the  Congress. 

The  President  adjourns  the  session  at  4.  30  P.  M. 


ll'*  SECTION 

(^Maritime  Navigation) 


11"  SESSION 

Wednesday,  September  27,  1905 


President : 

Captain  Francesco  Giuliani,  of  the  Royal  Navy,  at  Venice. 


The  President  calls  the  meeting  to  order  with  the  following 
address  ; 

Gentlemen  and  dear  Colleagues, 

Allow  me,  before  we  begin  the  labors  of  this  second  session 
of  the  Maritime  Navigation  Section,  to  bid  you  welcome  and 
to  offer  you  my  warmest  regards. 

By  reason  of  the  honor  conferred  upon  me  of  presiding  over 
this  Section,  1 come  as  the  representative  among  you  of  the 
numerous  and  hard  working  class  of  seamen  to  which  I belong, 
among  you  whose  constant  task  it  is  to  provide  in  your  coun- 
tries sure  shelters  for  us,  to  make  easy  access  for  us  to  commer- 
cial and  industrial  centres,  and  to  give  us  quick  and  powerful 
means  for  carrying  out  the  operations  of  exchanges  which  are 
increasing  daily  with  feverish  activity  as  the  life  and  needs  of 
society  become  more  intense. 

I trust  that  in  future  Congresses  a larger  share  may  fall  to 
Maritime  Navigation  properly  so  called,  and  that  a larger  num- 
ber of  seamen  may  be  mingled  with  the  engineers  and  construc- 
tors. In  this  way  will  be  realized  a closer  understanding 
between  us  navigators,  who  take  advantage  of  the  ports,  mari- 


lime  stations,  moans  for  landing  and  tying  nf),  and  the  Engi- 
neers whose  studies  and  talents  l)ring  to  pass  the  astonishing 
works  relating  to  the  construction,  the  perfect  working  and 
the  maintenance  of  these  establishments  and  means. 

The  study  of  certain  (pjestions  when  made  at  once  by  engi- 
neers and  seamen,  will  lead  more  fiuickly  to  satisfactory  results, 
and  our  mutual  understanding  guided  by  different  ideas  toward 
common  objectives,  will  be  more  profitable  for  the  r)rogress  of 
civilization. 

The  more  uniform  the  practice  of  navigation  becomes,  the 
less  are  to  be  feared  the  uncertainties  and  misunderstandings 
which  are  often  disastrous,  and  the  more  promptly  and 
effectively  will  be  realized  that  assistance  at  sea  which  depends 
to  day  only  on  the  good  heart  and  the  judgment  of  seamen. 

Now,  Gentlemen,  let  us  go  on  to  the  discussion  set  for  the 
day’s  business. 

\’ice-Admiral  Marghese,  of  the  Royal  Italian  Navy,  joins  in 
the  wishes  of  the  President,  that  a larger  part  of  the  time  of 
future  Congresses  be  given  to  maritime  navigation. 

The  President  reads  the  following  telegrams  from  His 
Excellency  von  Budde,  Prussian  Minister  of  Public  Works, 
and  from  H.  E.  the  Italian  Minister  of  Agriculture,  Industry 
and  Commerce,  Prof.  Rava,  addre.ssed  to  Senator  Colombo, 
President  General  of  the  Congress  : 

Senator  Colombo.  — Milan. 

I have  received  your  kind  invitation  for  the  Navigation  Con- 
gress. Just  arrived  at  Rome,  I wish  the  best  success  for  the 
important  works  of  the  Congress  which  interest  me  exceedingly 
as  Minister  of  Commerce. 

My  cordial  greetings.  R.wa. 

Senator  Colombo.  — Milan. 

I wish  complete  success  to  the  work  of  the  Xth  of  the  Inter- 
national Congresses  in  which  I am  always  interested. 

VON  Budde, 

Minister  o''  Public  Works  in  the  Kingdom  o/  Prussia 


The  President  then  gives  the  floor  to  Mr.  Soliani,  Engineer 
and  General  Re{)orter  on  the  question  : « Advance  in  the  means 
» of  propelling  ships  ; consequences  from  the  standpoint  of  chan- 
nels and  i)orts  ». 

Mr.  Soliani  began  by  calling  attention  to  several  serious 
mistakes  which  had  found  their  way  into  the  French  transla- 
tion of  his  report. 

He  then  made  a resume  of  his  general  report  by  illustrating 
it  with  several  details  taken  from  reports  handed  in  to  the 
Congress  and  read  the  following  conclusions  : 

Piston  engines  and  cylindrical  marine  boilers  have  reached 
such  a degree  of  perfection  that  it  does  not  seem  possible  that 
further  improvements  of  any  importance  are  possible. 

The  engines  and  boilers  now  in  use  are  the  result  of  improve- 
ments introduced  during  nearly  a century  and  of  their  succes- 
sive and  continual  adaptation  to  the  surrounding  fluid  in  which 
they  work  ; they  now  answer,  also,  nearly  perfectly  to  the  many 
demands  which  they  have  to  meet. 

So  far,  machines  and  cylindrical  boilers  have  had  the  exclu- 
sive Kingdom  of  the  seas,  and,  by  virtue  of  the  above  acquired 
qualities,  they  will  continue,  at  least  in  the  merchant  marine, 
to  maintain  their  preponderance  in  spite  of  the  profound  evolu- 
tions which  are  beginning  to  take  place  in  propelling  engines. 

2^*  The  cylindrical  boiler  has  been  replaced  in  the  navy  by  the 
water-tube  boiler  which,  it  appears,  will  also  be  adopted  by 
the  merchant  marine  when  it  shall  have  undergone  a certain 
selection,  and  become  sufficiently  adaptable  to  the  conditions  of 
the  merchant  marine  ; a selection  and  adaptation  which  have 
begun  to  be  carried  into  effect  and  will  lead  to  the  adoption  for 
the  merchant  marine  of  a special  type  of  water-tube  boilers 
corresponding  perfectly,  in  service,  to  the  economic  and 
practical  conditions  which  are  so  well  satisfied  by  the  cylin- 
drical boiler. 

S'*  Steam  turbines  have  also  won  laurels  both  in  the  navy 
and  in  the  merchant  marine,  and  they  are  beginning  to  compete 
seriously  with  cylinder  engines.  They  have  important  advan- 
tages : simplicity,  economy  in  weight,  fuel  and  hands,  and  in 
the  absence  of  vibrations. 

Certain  conditions  necessary  for  their  working  seem,  however, 
to  limit  their  use,  for  the  future,  to  very  fast  boats,  but  it  can 
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bv  foresci'ii  that,  by  reason  of  the  advantages  which  they  offer, 
they  will  be  gradually  and  successively  adapted  to  nearly  all 
classes  of  vessels.  It  appears  that  it  is  to  water-tube  boilers  and 
steam  turbines  that  new  improvements  will  be  brought  and  that 
these  will  be  the  last  step  in  the  evoluti'on  of  steam  navigation. 

V’  New  |)roj)elling  a|>paratus  have  been  seen  to  ai)])ear  foj* 
some  time  back  : gas  machines  and  machines  for  liquid  fuel. 
It  is  premature,  perhaps,  to  make  prophesies  as  to  the  extension 
of  these  new  systems,  although  several  precious  qualities,  inhe- 
rent to  them  alone,  are  of  a nature  to  attract  strongly  their 
l)ractical  application  to  long  distance  navigation. 

Mr.  SoiJANi  also  adds,  after  mentioning  the  somewhat  conser- 
vative character  of  the  masterly  report  of  Mr.  Lelon(}  who 
likes,  it  seems,  to  keej)  within  the  limits  of  certain  advances 
which  have  been  really  obtained,  and  the  progressive  character 
of  the  report  of  Messrs.  Techel  and  Nauten,  that  he  confirms 
his  own  optimistic  opinion,  which  approaches  that  of  the  latter 
writers  in  regard  to  the  final  success  of  the  improvements  in 
course  of  realization. 

.Although  cylindrical  marine  boilers  and  marine  engines  with 
cylinders,  which  are  the  result  of  a half  century  of  efforts  to 
acclimatize  them  to  sea  service,  have  acquired  a high  degree  of 
perfection  and  adaptation  to  the  severe  conditions  of  navigation, 
which  it  is  very  hard  to  obtain  in  their  entirety  with  other 
means,  it  is  none  the  less  true  that  unceasing  progress  is  being 
made.  And  as  new  forms  of  boilers  (water  tube  boilers),  of 
marine  engines  (turbine  engines)  present  certain  important 
advantages  over  the  engines  and  boilers  now  in  use,  we  may 
be  sure  of  the  final  success  of  these  new  means  which,  in 
order  to  succeed,  have  only  to  undergo  the  same  process  of 
selection  through  which  the  rival  boilers  and  engines  have 
already  passed  ; and  this  success  is  all  the  more  sure,  as  these 
new  boilers  and  engines  have  already  shown  that  they  satisfy 
at  least  all  the  essential  demands  of  navigation. 

The  reporter  thinks  that  it  will  be  the  same  with  the  marine 
motors  without  boilers  (engines  with  direct  combustion  of 
liquid  or  gaseous  fuel  in  the  cylinders)  which  are  at  the  dawn 
of  their  development.  But  in  this  case,  the  path  to  be  passed 
over  is  much  longer  and  more  difficult  on  account  of  certain 
negative  peculiarities  of  these  new  machines. 
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The  difficulties  to  be  overcome  are  really  very  serious  ; gas 
and  petroleum  engines  cannot  be  reversed,  or  this  cannot  be 
done  without  resorting  to  gearing  which  can  scarcely  1x3 
allowed  on  ships.  In  any  event,  safety  of  manoeuvring,  an 
essential  for  ships,  is  lacking. 

The  weight  of  this  kind  of  machine  increases  enormously 
when  a certain  power  is  exceeded.  There  are, also,  other  capital 
difficulties  : the  rarity  of  fuel  in  the  case  of  petroleum  engines, 
and  the  difficulty  of  using  on  board  any  sort  of  coal  in  the  case 
of  gas  machines. 

Mr.  SoLiANi  brings  out  on  this  point  the  very  great  difference 
which  exists  now  between  the  production  of  petroleum,  and 
that  of  coal  which  is  incomparably  greater  in  quantity.  Hence 
arises  a grave  difficulty  in  the  development  of  petroleum 
engines  at  sea  ; a difficulty  which  is  increased  by  the  fact  that 
although  the  light  petroleums  are  used  successfully  in  small 
open  pleasure  boats,  their  use  must  not  be  thought  of  on  true 
ships  with  a covered  hold,  on  account  of  the  danger  of 
explosion.  It  is  only  the  heavy  oils  (and  just  the  residue  from 
the  distillation  of  petroleum)  which  can  be  used  safely  on 
board  of  ships.  But  these  oils  are  but  a small  fraction  of  the 
whole  quantity  of  unrefined  petroleum  to  be  had  in  the 

market.  Unrefined  petroleum  is  itself  dangerous  on  account 

of  tht‘  light  oils  and  the  ess('iict;s  which  it  contains. 

The  petroleum  beds  may  be  very  widely  distributed  on  our 
planet  and  be  nearly  as  inexhaustible  as  is  coal  ; but  we  know 
nothing  surely  just  now,  and,  in  any  case,  these  beds  have  not 
yet  been  worked. 

Hence  the  limitation,  present  at  least,  to  the  use  of  liquid  fuel 
(petroleum  residue)  at  sea.  Coal  is  still  king. 

For  this  reason,  Mr.  Soliani  thinks  that  the  success  of 

marine  driving  engines  with  direct  combustion  in  the  cylinders 
will  be  easier  and  more  rapid  for  gas  engines,  which,  in  addi- 
tion to  the  low  cost  of  fuel,  have,  over  liquid  engines,  the  advan- 
tage of  a somewhat  greater  efficiency,  at  least  for  the  present. 

In  the  matter  of  experiments  on  screws,  and  the  reports  of 
Messrs.  Rota  and  Pecoraro,  Mr.  Soliani,  after  having  con- 
firmed the  opinion  expressed  in  his  report,  takes  advantage  of 
the  opportunity  to  testify  to  the  debt  of  gratitude  which,  in  his 
opinion,  is  owing  by  the  whole  marine  world  to  Mr.  E. 


h'lioiJDK  iiiid  lo  his  f;ither  I)'  Fiioudf,  who,  by  their  exf)erirnents 
on  llu!  models  of  hulls  and  screws, have  contributed  enormously 
to  llu'  progress  of  navigation.  And  the  Italian  Navy  in  partic- 
ular owes  a debt  of  gratitude  toward  the  British  Admiralty 
and  to  Mr.  l^''i;()m)K  for  the  wealth  of  information  and  advice 
with  which  they  have  assisted  it  in  the  erection  and  develop- 
ment of  the  Kroude  experimental  tank  at  the  Sfiezzia  Navy 
Yard. 


(lolonel  Bot.a,  of  the  Naval  Corf)s  of  Engineers.  — Gentle- 
men, 1 regret  much  that  1 am  unable  to  give  the  results  of  the 
experiments  announced  in  my  report.  These  experiments, 
authorized  by  the  Minister  of  the  Navy,  were  to  have  taken 
place  at  the  Royal  Navy  Yard  at  Spezzia,  and  I proposed  to 
show,  outside  of  the  theoretical  conclusions  already  pointed 
out,  that  the  utilization  of  a force  on  a motor  shaft  was  greater 
in  the  case  of  propulsion  with  two  coaxial  screws  turning  in 
opposite  directions,  than  it  was  in  the  case  of  a single  screw. 
Unfortunately,  these  experiments  could  not  take  place  up  to 
now,  but  I hope  to  bring  them  about  ere  long. 

In  its  principle,  the  system  is  not  new  ; it  has  long  been  used 
for  automobile  torpedoes  and  also  in  a few  small  boats  ; the 
motion  of  the  two  screws  is  had,  in  all  cases,  by  gears  driven 
by  the  same  motor.  The  use  of  rotary  motors  will  allow  the 
coaxial  double-screw  system  to  be  applied  even  to  ships. 

The  theoretical  deductions  summed  up  in  my  report  allow 
the  anticipation  of  success  for  the  system  so  far  as  utilization  is 
concerned,  and  it  is  possible  even  now  to  state  clearly  that  the 
influence  which  the  dimensions  of  propeller  wheels  and  auxi- 
liary parts  fastened  to  the  hull  exert  on  the  resistance  to  the  speed 
of  the  boat  must  certainly  be  greater  in  the  case  of  the  coaxial 
double  screw,  either  with  the  ordinary  arrangement  when  the 
common  axis  is  in  the  longitudinal  median  plane  of  the  vessel, 
or  with  two  axes  set  one  on  either  side  of  the  ship  and  each 
carrying  two  coupled  screws. 

I must,  before  ending,  thank  the  General  Reporter  for  the  con- 
sideration which  he  has  been  so  kind  as  to  give  to  my  paper  and 
for  the  remarks  which  he  has  added  about  the  advantages  which 
might  be  had  from  the  application  of  the  proposed  system  in 
the  military  point  of  view. 


Tlie  IMiESiDENT.  — After  having  thanked  the  speakers,  he 
asked  the  Meeting  what  conclusions  could  be  drawn  from  the 
statements  just  made  in  what  concerns  the  consequences  of  the 
advances  in  the  means  of  propelling  ships,  regarded  from  the 
point  of  view  of  channels  and  ports. 

On  the  i)i‘oposition  of  Mr.  Nyssens-Hart,  the  Meeting  adopted 
the  following  conclusion  : 

« In  the  present  state  of  technical -development,  the  progress 
» made  in  the  methods  of  propelling  ships  has  no  influence  on 
» the  arrangements  of  channels  and  ports.  » 

The  President  begins  the  discussion  of  the  first  communi- 
cation : « Rapid  increase  in  the  dimensions  of  sailing  and  steam 
» vessels  ; their  draught ; consequences  for  ports,  channels  and 
» approaches  »,  by  giving  the  floor  to  Professor  Jorini,  the 
General  Reporter. 

Mr.  A.  F.  Jorini.  — The  subject  of  the  rapid  increase  in  the 
dimensions  of  ships  and  of  the  consequences  resulting  therefrom 
for  the  constructions  belonging  to  ports  and  channels,  has  been 
treated  already  in  important  communications  laid  before  the 
Congress  of  1900  by  Messrs  Corthell  and  Vetillart.  These 
authors  present  in  their  latest  articles  all  the  statistical  data 
which  they  have  gathered  in  relation  to  maritime  navigation 
during  the  last  five  years.  These  data  confirm  the  previsions 
which  Mr.  Corthell  had  expressed  formerly  as  the  result  of 
a half-century’s  experience  ; these  previsions  may  be  considered 
as  having  been  more  than  fully  realized.  Mr.  Corthell’s 
feeling  is  that  the  type  of  vessel  toward  which  the  merchant 
marine  of  the  world  is  tending,  in  its  development,  would  be 
1000  feet  long,  lOO  feet  wide,  with  a draught  of  33  to  35  feet. 
Hence  the  works  of  improvement  of  first  class  ports  and  of 
the  most  important  maritime  canals  should  be  adapted  to  vessels 
of  this  type  so  as  to  satisfy  the  nautical  demands  of  such  dimen- 
sions. 

Mr.  Vetillart,  referring  to  the  theoretical  and  experimental 
considerations  given  in  his  preceding  paper,  finds  that,  after 
the  realization  of  the  improvements  due  to  mechanics  and  to 


naval  arrhilod.ure,the  advance  in  maritime  irans])ortation  so  far 
as  economy,  re^ularily  and  speed  are  concerned,  has  a necessary 
connection  with  increased  tonnage,  and  that  the  most  effective 
means  to  attain  these  ends  is  the  use  of  deej)  draughts  of  water, 
lie  concludes  that  the  ports  open  to  over  seas  navigation  should 
he  able  now  to  receive;  vessels  200  metre's  long,  20  m.  wide  and 
drawing  9 m.,  and  that  in  the  new  installations  these  dimensions 
should  he  raised  to  2'^i0,2'i  and  10  metres,  respectively. 

Mr.  V[-:uniNois’  communication  refers  mainly  to  the  Italian 
merchant  marine,  for  which  he  finds  that  a type  of  140  m.  in 
length,  14  m.  in  width  and  8.5  m.  draught  is  ample.  — The 
three  articles  laid  hefore  the  present  Congress,  although  they 
treat  the  development  of  ships  very  broadly,  do  not  exhaust  the 
matter.  — In  view  of  the  importance  of  the  subject  and  of  its 
ever  present  actuality,  for  the  limits  within  which  harbor  works 
should  be  kept  in  order  to  meet  the  necessities  of  navigation 
without  incurring  excessive  expenses  must  be  always  borne  in 
mind,  it  is  proposed  that  it  be  retained  on  the  programme  of  the 
next  Navigation  Congress. 

Mr.  SoLi.ANi.  — Recalling  the  fourth  conclusion  of  his  General 
Rejiort,  he  says  that  the  question  of  the  « Consequences  of  the 
advances  in  naval  Construction  as  affecting  channels  and  ports  » 
can  be  reversed,  because,  the  conditions  under  which  ports  and 
channels  are  established  are  just  those  which  the  limits  of  the 
advance  of  ships  demand. 

Large  size  for  vessels  is  eminently  advantageous,  and  any 
imogress  which  may  influence  naval  construction  will  be  utilized 
rather  to  increase  the  size  of  ships  than  to  lessen  it.  — If  there 
were  no  limit  to  the  extent  and  depth  of  ports,  the  dimensions 
of  ships  would  be  determined  solely  and  naturally  by  the 
amount  of  traffic  to  be  handled.  — Hence  the  question  is  rather 
one  of  commercial  economy  than  it  is  technical. 

Now,  the  retarding  influence  of  the  present  state  of  ports  and 
channels  is  beginning  to  make  itself  felt.  The  depth  of  many 
ports  is  insufficient,  and  nearly  all  dry  docks  are  neither  wide 
nor  deep  enough  for  the  free  development  of  the  dimensions  of 
ships. 

We  may  expect  to  see,  in  the  near  future,  vessels  afloat  303 
metres  long,  30  metres  wide  and  drawing  12  metres  light.  These 


are  the  sinallost  dinieiisioiis  for  which  i)reparations  should  be 
made  in  the  principal  |)orts  receiving  the  great  lines  of  navi- 
gation. 

Keeping  pace  with  the  develo))ment  of  the  great  dimensions 
of  ships,  preparations  must  be  made  to  provide  in  all  ports  for 
prompt  loading  and  discharge,  without  which  the  economic 
advantages  to  be  obtained  by  large  dimensions  will  not  be  rea- 
lized. 

Mr.  SoLiANi  ends  his  remarks  by  rendering  hommage  to  the 
genius  of  Brunei  who,  when  no  one  dreamed  of  it,  created,  out 
of  weaker  materials  and  much  heavier  and  more  bulky  machines 
than  those  of  to-day,  a ship,  the  Great  Eastern  which  is  a marvel 
of  conception,  structure  and  size,  even  when  compared  with  the 
modern  steamers  of  which  it  was  the  pioneer,  and  which  did 
not  succed  commercially  solely  because  traffic  then  was  not 
sufficiently  great. 

The  President,  after  having  thanked  the  two  speakers  for 
their  interesting  remarks,  said  that,  in  his  opinion,  no  conclusion 
could  be  formulated  on  the  subject  of  this  communication.  He 
agreed  with  the  General  Pieporter  that,  in  view  of  the  impor- 
tance of  the  matter  and  its  ever  presentness,  it  should  remain 
on  the  programme  for  the  next  Congress.  — Nevertheless  he 
submitted  it  to  the  sense  of  the  Meeting. 

As  no  one  rose  to  speak,  the  above  expression  of  opinion  was 
adopted. 

The  President  gave  the  floor  to  Professor  Ancona,  General 
Reporter  for  the  second  communication  : « Use  of  liquid  fuels 
in  navigation.  » 

Professor  Ancona  gives  a resume  of  his  general  report  which 
bears  on  two  points,  viz  : 

i*"  On  the  use  of  liquid  fuel  in  marine  boilers  ; 

2“  On  the  use  of  liquid  fuel  in  motor  cylinders. 

On  the  first  point  Professor  Ancona  lays  down  the  following 
conclusions  : 

Agreeing  completely  with  Admiral  Melville’s  statements,  I say 
with  him  that  the  problem  of  the  use  of  petroleums  in  marine 


l)oilers  has  hcen  solved  perfectly  from  the  technical  point  of 
view.  It  was  solved  on  the  day  when  was  made  the  first 
atomizer  capable  of  giving  a forced  combustion;  that  is  the 
modern  steam,  compressed  air  or  mechanical  atomizers. 

I.itjuid  fuel  is,  undoubtedly,  more  perfect,  more  convenient, 
it  might  almost  b(‘  said  more  adnancrd  than  the  solid.  When 
it  is  remembered  that  complete  combustion  — which  is  the  ideal 
— recpiires  that  every  atom  of  carbon  and  every  two  atoms  of 
hydrogen  shali  be  in  direct  contact  with  an  atom  of  oxygen,  it 
will  be  understood  that  such  a state  of  things  can  be  the  more 
closely  ap|)roached  as  the  fuel  is  the  more  comminuted,  and 
conseriuently  that  the  lipuid  slate,  by  reason  of  its  great  facility 
for  passing  to  the  gaseous,  lends  itself  much  more  easily  to 
(‘ontact  than  does  the  solid,  and,  consequently,  to  complete, 
economic  and  smokeless  combustion,  smoke  being  ever  a sure 
sign  of  incomi)lete  combustion. 

The  following  advantages,  to  mention  only  the  main  ones, 
must  be  added  ; 

Greater  concentration  of  calorics,  and  consequently  less 
weight  and  greater  radius  of  action  ; 

2°  Greater  boiler  efficiency  through  more  perfect  combustion  ; 

,T  Greater  facility  in  firing,  and  a reduction  of  at  least  50  % in 
boiler  room  force,  with  greater  ease  in  regulating  the  fires,  in 
keeping  them  in  perfect  order,  with  the  absence  of  smoke  and 
ashes  ; 

4”  Greater  facility  of  loading,  storage  and  supply  ; 

5"  Better  preservation  of  the  boilers  and  absence  of  all  trouble 
from  grates. 

And  it  will  be  easily  understood  that  their  use  is  truly  to  be 
desired. 

Unfortunately,  this  use  is  hampered  in  its  development  by  a 
series  of  difficulties.  First,  the  world  is  not  organized  for  using 
liquid  fuels,  then  the  quantities  of  these  fuels  to  be  had  are 
still  much  too  expensive  by  reason  of  the  cost  of  transportation, 
and  all  for  lack  of  a good  organization. 

As  in  the  case  of  coal,  the  large  })etroleum  stores  can  only 
be  by  the  sea,  and  must  be  served  by  petroleum  boats.  Now, 
the  construction  on  broad  lines  of  large  petroleum  vessels,  fur- 
nished with  the  necessary  ontfit  for  taking  in  and  discharging 
cargo  promptly,  has  only  just  been  begun. 


1 mention  with  pleasure  one  of  the  largest  in  the  world,  the 
Narragansett , built  last  year  by  Messrs.  Scott  and  C"  of  Greenock 
(Clyde)  for  the  Anglo-American  Oil  Co.  The  Narrangansett  is 
162  metres  long,  19  metres  wide  and  12  metres  deep,  and  carries 
a load  of  12.500  tons,  of  which  11.000  tons  are  petroleum  ; when 
fully  loaded,  the  vessel  displaces  21.000  tons.  It  is  divided  into 
twenty-seven  tight  compartments,  from  which,  because  of  a 
special  caulking  of  the  plates, even  petroleum  cannot  leak.  The 
engines,  of  5.500  H.P.,  are  amidships  ; the  shaft  alley  is  venti- 
lated by  means  of  three  wells.  There  are  eight  bulkheads  for- 
ward of  the  engine  space  and  the  same  number  aft.  There  are, 
for  discharging,  two  Snow  pumps  which  will  pump  out  the 
11.000  tons  in  twelve  hours.  The  Narragansett  can  be  easily 
transformed  into  a troop  ship,  or  into  a vessel  for  general 
freight. 

With  such  tank  ships,  petroleum  can  be  furnished  economi- 
cally at  stations  scattered  along  the  great  lines  of  navigation  at 
less  cost  than  under  present  conditions. 

It  is  well  understood  that  the  natural  insurmountable  diffi- 
culty which  prevents  wide  diffusion  lies  in  this,  that  petro- 
leum exits  in  nature  only  in  very  small  quantities.  The  total 
production  is  only  12  % of  that  of  coal,  and  the  liquid  fuel  is 
but  about  4 % of  the  solid.  Hence,  for  the  time  being,  it  is 
very  small.  But  it  is  probable  that,  either  by  the  discovery  of 
new  sources  of  supply,  or  a better  utilization  of  these  already 
existing,  the  world’s  production  will  increase  rapidly.  Good 
tokens  are  not  lacking,  and  it  is  earnestly  to  be  hoped  that  the 
great  advantages  of  liquid  fuel,  especially  for  light  vessels, 
may  be  more  fully  utilized  in  the  future  than  they  have  been 
up  to  now. 

This  is  undoubtedly  what  will  happen. 

On  the  second  point.  Professor  Ancona  presents  the 
following  conclusions  : 

The  problem  of  reversing  the  motion  of  internal  combus- 
tion motors  has  not  yet  been  solved.  But  if  it  be  not  so  to- 
day, it  may  be  to-morrow,  and  it  must  not  be  forgotten  that 
difficulties  of  construction  are  the  easiest  to  solve  and  that  they 
will  be  confronted  successfully  with  our  perfected  means  and 
methods  is  almost  certain.  The  most  beautiful  proof  of  this  is 
furnished  by  explosive  motors  for  automobiles.  Their  dyna- 
mic qualities  made  them  much  less  suitable  than  are  steam 


motors  , still,  iii  order  to  enjoy  the  special  advantages  of  liquid 
fuels,  ingenuity  lias  found  the  means  of  overcoming  difficulties 
of  construction  in  a way  at  least  sufficiently  sure  for  f>ractice, 
if  not  always  happily  and  elegantly. 

The  economic  superiority  and  the  lightness  of  these  motors, 
as  compared  with  those  driven  hy  steam,  result  from  the  very 
nature  of  the  phenomena  which  take  f)lace  and  are,  conse- 
quently, immutahle,  save  in  this  that,  while  the  internal  com- 
hustion  motor  still  leaves  some  field  for  improvement,  even 
from  the  thermic  point  of  view,  the  steam  motor  has  reached 
a limit  of  perfection  which  leaves  no  margin. 

The  liquid  fuel  motor,  and  especially  the  one  for  petroleum, 
will  have,  I am  convinced,  a great  future  in  navigation.  Con- 
structors have  understood  this.  Beside  the  well  known  English 
houses  who  have  taken  the  matter  up,  a few  Italian  houses, 
such  as  the  lUirini  Society,  the  Flat  automobile  factory  at 
Turin,  and  other  important  houses  are  working  upon  the 
construction  of  petroleum  motors  for  navigation. 

Unfortunately,  in  Italy,  petroleum  and  benzine  are  subject 
to  a customs  duty  of  48  lire  per  100  kg.,  a duty  as  enormous 
as  it  is  absurd,  the  fruit  of  the  absolute  ignorance  of  our 
legislators  as  to  the  advantage  which  cheap  petroleum  would 
give  to  the  national  economy,  an  advantage  infinitely  greater 
than  the  deficit  in  the  budget  caused  by  the  reduction  of 
customs  receipts. 

One  fact  worthy  of  notice  is  that,  in  the  domain  of  automo- 
bilism,  be  it  on  land  or  on  water,  electricity  which  has  trium- 
phed so  often  elsewhere,  remains  here  in  the  secondary  rank 
and  may  perhaps  remain  there  always.  Here  too  is  encoun- 
tered a difficulty  of  principle  : electric  machines  are,  by  their 
very  nature,  too  heavy,  and  the  light  electric  accumulator 
seems  an  impossibility.  On  the  other  hand,  the  transformation 
of  the  caloric  of  petroleum  into  work  is  more  automatic,  more 
simple,  more  economical  than  no  matter  what  transformation 
whose  intermediary  is  the  electric  current.  Electricity  lends 
itself  admirably  to  being  broken  up  into  parts,  to  yielding,  to 
being  subdivided  into  small  quantities,  but  it  requires  a single, 
complex  and  consequently  immense  central  station  which, 
producing  it  in  large’quantities,  distributes  and  subdivides  it  in- 
to very  small  quantities.  But  the  production  of  electricity  on  a 
small  scale  is  not  advantageous,  while,  on  the  other  hand,  the 
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great  merit  of  internal  combustion  motors  is  that  they  can 
produce  force  on  a small  scale. 

The  true  and  i)roper  field  of  action  of  the  liquid  fuel  naval 
motor  is  limited,  for  the  time  being,  to  powers  not  exceeding 
500  H.  P.  or  thereabouts  ; that  is  to  say  : it  is  reduced  to  what 
may  be  called,  for  navigation,  the  circle  of  small  forces.  The 
Diesel  petroleum  motor  is  the  largest  so  far  built ; it  is  now 
on  exhibition  at  Liege  ; it  has  three  vertical  twin  cylinders,  and 
gives  500  H.  P.  at  150  revolutions. 

What  the  future  has  in  store  cannot  be  foreseen  ; still,  it  does 
not  seem  probable  that  this  domain  can  be  extended  to  any 
great  degree,  for  neither  gas  motors  in  general  nor  petroleum 
motors  in  particular  seem  suited  to  powers  of  thousands  and 
thousands  of  H.  P.,  which  are  so  common  in  navigation  and 
in  which  the  steam  motor  maintains  intact  its  wonderful  qua- 
lities of  action,  regimen  and  safety. 

So  far,  the  type  best  suited  to  navigation  is  the  Diesel  — an 
essentially  petroleum  motor,  which,  be  it  well  noticed,  can 
work  with  no  matter  what  other  liquid  fuel,  but  with  less 
economy  however.  — Within  the  limits  of  power  mentioned, 
the  application  of  this  motor  may  be  very  great  and  be  extend- 
ed to  vessels  for  river  navigation,  and  especially  to  those  of 
light  draught ; be  they  launches,  tow-boats,  submarine  boats 
of  all  sorts,  fishing,  pilot,  life-saving  boats,  etc.,  etc. 

And,  further,  the  substitution  is  of  great  economic  impor- 
tance, because  it  is  the  well  understood  economy  of  the  petro- 
leum motor  which  is  going  to  replace  the  waste  — a real 
waste  ! — of  the  steam  motor  of  small  power. 

The  difficulty  of  reversing  and  its  small  elasticity  are,  as  has 
seen  seen,  two  disadvantages  inherent  to  the  internal  combustion 
motor  which  make  it  necessary  to  resort  to  expedients  which 
are  not  to  be  recommended  and  are  not  altogether  safe.  But 
what  importance  can  these  transitory  disadvantages  have  in  the 
face  of  this  steady,  enormous,  inappreciable  advantage  of  doing 
away  with  boilers,  condensers,  coal  and  firemen,  the  four 
plagues  of  steam  navigation  ? And  also,  in  the  face  of  this 
other  but  not  less  important  and  certain  advantage  of  substi- 
tuting for  the  kilogramme  or  kilogramme-and-a-half  of  the  steam 
motor,  the  250  to  300'  grammes  of  the  Diesel  petroleum  motor. 
Add  to  this  the  advantages  arising  from  increase  of  lightness 
and  enlargem.ent  of  the  radius  of  action. 


I'j 


Kvery  one  is  convinced  that  under  such  conditions  and  with 
such  advantageous  perspectives,  the  attention  of  constructors 
must  turn  toward  petroleum  motors  for  navigation  ; surely  a 
hrilliant  future  is  reserved  for  them. 

Let  them  start  out  then  on  this  line  with  breadth  of  view  and 
mature  preparation,  without  ever  forgetting  that  if  this  motor 
be  thermically  an  advance  over  the  steam  motor,  it  is,  in  the 
matter  of  construction,  more  difficult  and  more  delicate. 

The  patience  of  the  old  Watt  motor  is  no  longer  of  our  tim^- 
The  petroleum  motor,  born  and  grown  up  with  us,,  does  not 
know  it  nor  can  it  abide  it  : and  this  it  is  which  must  not  be 
forgotten. 

Mr.  Ancona  adds  also  that  he  does  not  agree  with  the  opinion 
expressed  by  Mr.  Soliani  in  connection  with  the  second  que.s- 
tion,  viz.,  that  the  thermic  efficiency  of  gas  motors  is  greater 
than  that  of  petroleum  motors  ; on  the  contrary.  He  gives  the 
heat  efficiency  of  different  kinds  of  motors  : 

P'or  ])etroleum  motors,  from  17  to  33  % ; 

» gas  » 23  % ; 

» steam  engines  12  %. 

He  believes  also  that  the  following  distinction  will  be  made 
in  the  general  application  of  motors  to  vessels  : 

Steam  engines  for  very  great  powers  ; 

Petroleum  motors  for  medium  and  small  powers. 

He  concludes  by  remarking  that,  up  to  now,  the  experiments 
made  with  the  different  new  motors  have  not  been  sufficiently 
followed  up.  He  would  be  glad  if  the  decision  of  the  Congress 
were  favorable  to  the  encouragement  of  new  tests  in  accordance 
with  its  own  conclusions. 

Mr.  Soliani.  — I agree  with  Mr.  Ancona  in  so  far  that  exper- 
iments with  petroleum  motors  should  be  favored.  The  sport 
which  has  made  such  a bound  forward  in  nearly  all  countries, 
has  been  a wonderful  aid  to  us  and  will  aid  us  still  more  in  the 
future  to  make  new  and  rapid  advances  in  these  motors  ; at  the 
same  time,  scientific  experiments  will  always  be  very  useful. 
But  I am  not  yet  wholly  convinced  of  the  importance  of  petro- 
leum for  navigation.  In  speaking  of  petroleum  as  a fuel,  it  is 
necessary  first  of  all  to  make  everything  clear,  because  there  are 


included  at  times  under  the  name  of  petroleum  : crude  petro- 
leum, essences  of  petroleum,  and  other  products  of  the  distilla- 
tion of  crude  petroleum  as  well  as  the  residues  of  distillation  : 
all  these  materials  are  very  different  from  each  other. 

Petroleum  essences  and  even  paraffine  or  kerosene  obtained 
after  the  essences  in  the  partial  distillation  of  crude  petroleum, 
cannot  be  used  in  navigation  at  sea  on  account  of  dangers  of 
explosion,  real  dangers  which  make  the  public  distrustful  of 
harmless  petroleum  residues.  I must  recall  here  the  case 
moiilioned  by  Messrs  Narten  and  Techel,  in  their  report  of  a 
steamboat  on  board  of  which  the  passengers  refused  to  take 
passage  so  soon  as  they  learned  that  petroleum  was  used  as 
fuel  : and  it  was  only  petroleum  refuse. 

It  is  true  that  essences  of  petroleum  are  used  in  small  boats 
where  there  is  no  danger  of  explosion,  the  hull  being  open. 
But  if  it  were  a true  ship  with  a deck,  the  danger  would  be 
very  serious.  It  is  true,  too,  that  essences  are  used  on  sub- 
marine boats,  but  they  are  tolerated  for  lack  of  something  bet- 
ter, while  waiting  for  motors  which  are  just  as  light  and 
compact  and  which  use  heavier  fuel. 

The  Diesel  motors  have  solved  the  problem  of  the  use  of 
heavy  oils,  their  action  being  perfect  even  with  the  heaviest ; 
but  these  motors  are  too  heavy  and  bulky  for  application  either 
to  small  boats  or  to  submarines. 

So  far  as  weight  is  concerned,  petroleum  may  be  considered 
the  ideal  fuel  for  ships,  but  there  is  not  enough  of  this  fuel  on 
the  market.  Coal  is  found  at  every  port,  along  every  line  of 
traffic,  so  that  navigation  is  perfectly  assured  ; but  petroleum 
is  not  so  found.  The  products  of  petroleum  are  all  absorbed 
at  present  by  other  industries,  and  if  there  be,  perhaps,  within 
the  earth  enormous  deposits  capable  of  supplying  all  the  needs 
of  industry  and  navigation,  it  is  none  the  less  true,  in  my  opi- 
nion, that  these  deposits  and  this  production  are  as  yet  merely 
potential. 

Mr.  Von  Sandick.  — Mr.  Soliani  has  expressed  the  fear  that 
the  quantity  of  petroleum  to  be  had  at  present  might  become 
wholly  insufficient  m case  that  its  general  use  for  steam  engines 
were  required.  I think  that  Mr.  Soliani’s  fear  is  not  well 
founded.  Although  petroleum  deposits  are  found  everywhere, 
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the  production  of  |>etrolcurn  is  very  much  limited  at  present 
by  reason  of  the  trusts  which  control  it  almost  absolutely,  and 
whose  interest  it  is  not  to  produce  it  .in  excess  so  that  the  price 
may  not  fall.  But  if  crude  or  refined  petroleum,  heavy  oil  or 
lig-ht,  were  called  for  in  large  quantities  for  ships,  the  consump- 
tion would  increase,  the  market  price  would  rise  and  the  trusts 
naturally  would  enlarge  their  output. 

Although  this  Congress  is  not  a petroleum  but  a navigation 
Congress,  I insist  on  replying  to  Mr.  Soliani  by  stating  that 
there  can  be  had,  in  any  case,  as  much  petroleum  as  may  be 
called  for.  Newly  discovered  beds  give  a nearly  unlimited  out- 
|)ut ; very  rich  deposits  have  been  found  in  California  ; and  I 
have  seen  petroleum  wells  even  in  the  Great  Ocean.  The  Dutch 
East  Indian  colonies,  especially  the  islands  of  Java  and  Sumatra, 
are  very  rich  in  petroleum. 

Hence  I conclude  that  the  fear  of  a lack  of  petroleum  being 
the  determinant  cause  of  the  impossibility  of  using  this  fuel 
generally  for  marine  engines  is  not  well  founded,  at  least  for 
the  near  future. 

Mr.  Salvatore  Orlando,  Engineer.  — I did  not  intend  to 
speak  at  this  Congress  where  I came  just  to  hear  the  commu- 
nications of  other  members  ; but  as  Mr.  Ancona  mentioned  in 
his  general  report  certain  experiments  in  petroleum  combustion, 
made  under  my  direction,  on  a vessel  of  the  Navigazione  Gene- 
rate, I shall  be  glad  to  say  a few  words.  On  this  occasion, 
comparisons  could  be  made  between  petroleum  and  Cardiff  coal 
combustion  on  two  twin  boats,  the  Thebes  and  the  Cairo,  having 
equal  engines  ; they  were  tried  at  the  same  immersion  of  hull, 
at  the  same  degree  of  general  expansion  of  4/10,  and  at  the  same 
initial  pressure  of  12.66  atmospheres,  and  obtained  the  same 
development  of  power. 

The  petroleum  burned  on  the  Thebes  was  a heavy  mineral 
oil  from  Texas,  which  — as  is  well  known  — contains  only 
about  23  % of  pure  petroleum  and  small  amounts  of  benzine. 

This  liquid,  which  is  thick  and  very  sticky,  may  be  contained 
easily  in  ordinary  receptacles  on  board,  mainly  in  the  double 
bottom  where  it  really  was  placed  ; having  none  of  the  qualities 
of  fluidity  of  the  refined  petroleums,  which  require  especially 
tight  rivetting,  it  causes  no  leaks  through  the  bulkheads.  Hence 
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it  is  a question  of  a liquid  which  can  be  carried  by  all  boats, 
provided  that  they  have  a double  bottom. 

The  flashing  point  of  this  liquid  was  about  91",  while  the  full  igni- 
tion point  was  110" ; if  anything  alight  were  thrown  into  the  cold 
liquid  the  latter  did  not  take  fire.  It  did  not  develope  much  gas 
at  normal  temperatures,  so  that  on  board  only  a few  vents  on 
the  deck  sufficed  to  carry  it  off  and  remove  all  danger  from  the 
transportation  of  this  petroleum  in  the  double  hull  of  the  boat. 

Combustion  was  obtained  by  two  Koerting  direct  sprinkling 
atomizers,  the  temperature  of  the  liquid  being  first  raised  to  90" 
by  steam  coils,  and  a pressure  of  three  atmospheres  being  given 
by  Blake  pumps. 

The  following  results  were  obtained  ; 

(I  speak  from  memory,  because,  as  I said,  I was  not  prepared 
for  this  discussion).  We  burned  0.45  of  petroleum  per  I.  H.  P. 
and  per  hour,  whereas  on  the  twin  boat  the  consumption  of 
Cardiff  coal  rose  to  0.68  per  I.  H.  P.  per  hour,  including  in  this 
figure  the  losses  due  to  the  changing  of  furnaces.  Hence  there 
was  a great  economy  increased  by  the  reduction  of  the  number 
of  firemen  (about  one-half),  by  smaller  cost  of  loading  the  fuel, 
sweeping  and  unloading  ashes  in  port. 

Nevertheless  all  these  savings  were  annulled  by  the  fact  that 
the  crude  petroleum  of  the  single  depot  at  Alexandria  sold  at 
35  shillings  a ton,  whereas  the  Cardiff  coal  at  the  same  port  cost 
only  22  shillings.  This  high  price  of  the  Texas  petroleum  which 
cost,  at  the  point  of  production,  but  about  6 shillings  a ton,  was 
the  effect  of  the  action  of  the  petroleum  trust ; this  increased  cost 
of  fuel  counterbalanced  what  economy  was  obtained  in  combus- 
tion, so  that  the  net  cost  of  coal  and  fuel  firing  was  about  the 
same. 

This  is  the  reason  which,  added  to  the  lack  of  a petroleum 
depot  in  Italy,  prevented  the  experiment  — which  had  been 
very  successful  — from  being  repeated  on  other  boats  of  the 
same  company. 

The  action  of  the  trusts  has  sometimes  results  when  they  aim 
at  exploiting  an  inland  market,  but  they  accomplish  almost 
nothing  when  they  act  in  an  international  field. 

I add  that  I do  not  agree  with  Mr.  Soliani,  and  that  I have 
every  confidence  in  the  practicability  and  safety  of  the  combus- 
tion of  crude  petroleum  and  of  petroleum  residues.  I even  hope 


(ind  1 wish  that,  once  the  action  of  the  Trusts  being  held  in 
check,  the  use  of  petroleum  as  a fuel  may  develope  to  the  extent 
which  it  deserves. 

Mr.  Ancona.  — In  the  matter  of  the  dangers  pointed  out  by 
Mr.  SoLiANi,  relating  to  the  application  of  petroleum  to  ships, 
he  says  : that  there  are  dangers  in  every  kind  of  industrial 
appliance  and  that  these  dangers  generally  increase  as  the  appli- 
cation becomes  more  ingenious.  It  is  only  necessary  to  take 
the  precautions  required  to  avoid  accidents.  There  are  already 
on  the  Black  Sea  large  vessels  which  run  with  petroleum  mo- 
tors, and  no  trouble  is  mentioned. 

As  to  the  motors  themselves,  Mr.  Ancona  does  not  agree  with 
Mr.  SoLiANi,  and  he  devells  on  the  opinion  that  the  Diesel 
motor  has  a great  future  in  navigation,  at  least  for  powers  not 
exceeding  a certain  limit,  set  to-day  at  500  H.P.  There  is,  of 
course,  the  very  grave  defect  that  reversing  has  not  yet  been 
obtained ; the  solutions  proposed,  electrical  reversing  for 
example,  are  not  really  practicable. 

As  to  Mr.  SoLiANi’s  objection  in  relation  to  insufficiency  of 
the  stock  of  petroleum  for  the  needs  of  navigation,  reference 
is  made  to  what  has  been  said  by  preceding  speakers. 

Mr.  DE  Thierry.  — 1 have  taken  the  greatest  interest  in  the 
discussion  of  petroleum  motors  and  their  application  to  naviga- 
tion as  I have  listened  to  what  has  gone  on  in  this  hall.  There 
are  at  present  two  houses  engaged  in  the  construction  of  these 
motors  : the  Diesel  factory  and  the  establishment  of  Carels 
Brothers  ; both  use  for  these  motors  heavy  oils,  that  is  crude 
petroleums.  I have  seen  several  of  these  motors  at  work  and 
I must  say  that  the  system  is  not  yet  free  from  defects  : the 
greatest  of  these  is  the  inability  to  reverse.  But  they  are  work- 
ing hard  to  correct  this  difficulty.  As  to  the  insufficiency  of 
the  petroleum  supply  for  navigation,  I do  not  think  that  it  is 
worth  while  to  worry  about  that,  although  the  petroleum  beds 
are  not,  to  tell  the  truth,  as  abundant  as  the  coal  formations. 

Mr.  Roundo.  — So  far  as  the  attempts  to  obtain  reversing 
in  petroleum  motors  are  concerned,  I find  the  system  of  the 
Diesel  motor  (electric  transformation  by  means  of  dynamos) 

quite  worthy  of  recommandation. 


The  Nobel  establishment  has  also  found  an  arrangement 
looking  toward  the  same  end,  and  I hope  that  Italian  houses 
^vill  follow  up  these  attempts  with  success. 

The  President.  — As  the  discussion  of  this  communication 
has  gone  far  enough,  the  Meeting  is  requested  to  draw  up  a 
conclusion. 

Mr.  Ancona  proposes  the  following  conclusion  which  is 
unanimously  adopted. 

« Petroleum  motors  for  navigation  can  and  should  be  applied 
» more  widely  for  powers  up  to  500  H.P.  » 


The  meeting  adjourned  at  11.30  a.  m. 


IT"  SECTION 

(Maritime  Navigation) 


III"  SESSION 

Wednesday,  September  27,  1905 


President  : 

Commander  Ignazio  Inglese,  Inspector  General  of  the  Corps 
of  Civil  Engineering. 

The  meeting  was  called  to  order  at  2.45  P.  M. 

The  President  submits  for  discussion  the  Illd  question  : 

« Statement  of  the  various  ways  of  operating  and  administering 
» Seaports  ; their  influence  on  the  development  of  trade  »,  and 
gives  the  floor  to  the  General  Reporter. 

The  General  Reporter,  Mr.  Mazza  reads,  in  French,  the  fol- 
lowing conclusions  : 

1°  The  best  form  of  administration  for  a port  seems  to  be 
that  of  a governmental  office,  because  the  State  cannot  hold 
aloof  from  being  one  of  the  greatest  economic  factors  of  the 
general  well-being  of  the  country,  and  because  the  State  alone 
can  provide  for  works  which  are  not  at  once  and  immediately 
required. 

2°  In  order  to  obviate  all  trouble  from  the  delays  which  are 
inseparable  from  a governmental  administration,  the  State 
must  be  represented  in  the  operation  of  the  port  by  a single 
person  who  is  directly  responsible  for  the  whole  administration 
and  to  whom  all  services  of  every  kind  are  subordinated. 
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3°  The  heads  of  the  various  services  should  be  directly  under 
the  control  of  the  director  of  the  port,  so  that  a single  impulse 
may  be  given  along  a single  line  of  direction. 

4°  Nothing  interferes  with  the  director  of  the  port  being 
assisted  by  a Council  of  which  the  chiefs  of  the  services  of  the 
port,  ship  owners,  ship  captains,  representatives  of  commerce 
and  industry  may  be  members. 

5°  The  works  of  the  port  should  be  carried  on  along  a 
preestablished  organic  plan,  in  which  the  works  to  be  done  are 
specified  in  the  order  of  urgency  as  determined  by  commercial 
needs  and  the  available  funds. 

6°  It  is  desirable  that  the  plant  of  the  port  (derricks,  sheds, 
storehouses,  docks,  &c.)  should  be  built  and  managed  by  Gom- 
]:»anies  or  private  parties,  in  accordance  with  tariffs  previously 
inscribed  in  the  contract  of  concession. 

Mr.  Gullini  proposes  to  collect  into  one  the  first  three  con- 
clusions of  the  General  Reporter,  suppressing  the  idea  that  the 
administrative  office  of  the  port  should  be  governmental.  He 
proposes  the  following  form  : 

R The  best  form  of  administration  for  a port  seems  to  be 
that  of  an  office  in  which  are  concentrated  all  the  functions  of 
the  Port. 

The  head  of  the  office  will  be  directly  responsible  for  the 
whole  administration,  and  the  heads  of  the  different  services 
should  be  directly  under  him,  so  that  but  a single  impulse  and 
a single  direction  may  be  given  to  these  services. 

The  President  observes  that  the  Government  cannot  stand 
aside  and  not  be  in  touch  with  the  economic  factors  for  the  well 
being  of  the  country  such  as  are  the  ports. 

Mr.  Gullini  answers  that  the  Government  will  always  be 
represented  by  its  functionaries  who  must  be  necessarily  a 
part  of  the  Council  of  Administration  of  the  port. 

Mr.  Nyssens-Hart.  — I take  the  liberty  of  making  some 
objections  to  the  conclusions  which  propose  clearly  that  the 
administration  of  the  ports  be  turned  over  to  the  State  ; and 
I think  that  these  conclusions  will  find  more  than  one  opponent.. 


Thc‘  account  of  tlio  organization  of  the  ports  in  every  country 
may  give  useful  information,  but  then  again  different  organiza- 
tions may  perfectly  well  give  excellent  results.  The  principle 
which,  in  my  oj)inion,  should  control  in  the  organization  of 
ports  is  the  following  ; Place  the  directing  and  deciding  author- 
ity as  close  as  possible  to  those  who  use  the  port,  so  that  the 
necessities  which  appear  may  be  examined  and  weighed  at 
once  and  that  adequate  relief  measures  may  not  drag.  Reduce 
administrative  gearings  to  a minimum;  yield  (juickly  to  the 
ever  changing  demands  of  commerce  and  navigation,  such 
should  be  the  end  to  be  pursued  in  the  etablishment  of  the 
service  of  the  port. 

But  every  country  has  its  traditions  : In  Beljriurn  the  ports 
are  administered  by  the  towns  ; the  State  bears  the  cost  of  the 
means  of  access  to  the  ports  and  docks  ; the  management  proper 
is  the  affair  of  the  corporation. 

A few  years  ago,  however,  this  principle  was  set  aside  : 
When  the  legislative  Chambers  decided  upon  the  ports  of  Zee- 
brugge  and  Bruges,  the  principle  of  operating  by  the  city  of 
Bruges  was  changed.  Undoubtedly,  this  administration, 
unaccustomed  for  centuries  to  the  management  of  ports,  felt  a 
certain  hesitation  in  taking  charge  of  the  handling  of  these 
new  constructions  whose  cost  will  reach  55  millions  of  francs 
( = $ 10,600,000  = £ 2,200,000).  So  the  State  granted  the  operating 
of  these  ports  to  a private  company.  This  latter  has  a broad 
autonomy,  and  the  new  works  which  it  undertakes  must  be 
repaid  to  it  by  the  State  or  by  the  City  when  the  concession 
expires. 

It  is  evidently  premature  to  give  results  of  this  system,  but 
it  approximates  the  English  system  and  respects  the  essential 
principle  laid  down  at  the  beginning  of  my  observations.  In 
my  opinion  it  is  the  best  of  all  because  it  suppresses  the  most 
wheels,  makes  it  to  the  interest  of  the  management  to  satisfy 
trade,  and  does  away  with  all  influences  foreign  to  the  direct 
object  of  operating  the  port. 

Then  comes  operating  by  the  City,  which  keeps  in  its  turn 
a certain  suppleness,  and,  I do  not  hesitate  to  place  it  quite 
at  the  end,  operating  by  the  State,  where  the  complication  of 
machinery  cannot  be  proportional  with  the  demands  of  good 
management. 


Mr.  JoLY.  — If  the  advantages  and  disadvantages  of  the 
different  systems  of  administration  of  ports  be  examined,  one 
is  led  to  think  that  administrations  given  into  the  hands  of 
private  Societies  of  short  duration  (15  to  30  years)  are  well 
placed  for  operating,  as  it  is  to  the  greatest  interest  of  these 
societies  to  obtain  in  this  short  time  the  largest  profits  from  their 
operations,  which  can  only  be  had  by  developing  traffic  to  the 
highest  degree  and  by  giving  the  best  possible  service  to  clients, 
in  order  that  they  shall  not  go  elsewhere.  Whereas  in  England, 
there  are  compagnies  whose  life  is  unlimited,  the  societies  for 
operating  ports  in  France,  of  which  for  that  matter  there  are 
but  two,  have  a quite  short  period  of  duration,  and  require,  in 
consequence,  to  realize  very  large  profits  at  once. 

Mr.  JoLY  thinks  that  it  will  be  extremely  hard  to  find  a special 
form  of  administration  which  can  be  applied  to  all  countries. 

Mr.  Vernon-Hargourt.  — The  system  of  operating  ports 
applied  in  England  differs  greatly  from  that  in  use  on  the 
Continent.  There  are  in  England,  in  a few  cases.  Commissions 
which  try  to  reconcile  the  interests  of  the  port  with  those  of 
trade  ; but  as  a general  rule  every  port  does  its  best  to  satisfy 
the  needs  of  traffic  and  of  navigation.  In  this  a powerful  aid 
arises  in  the  form  of  competition.  Thus  the  port  of  Liverpool, 
whose  natural  conditions  were  unfavorable,  had  to  sacrifice 
enormous  sums  of  money  and  had  to  bring  about  very  extensive 
works  of  improvement  and  construct  an  immense  plant,  in 
order  to  compete  with  Southampton  to  which  access  was  natur- 
ally easy,  where  there  is  plenty  of  depth  and  where  the  quays 
were  well  sheltered  ; all  of  which  brought  to  Southampton 
several  important  lines  of  navigation. 

He  concludes  that,  no  matter  what  the  port  may  be,  an  essen- 
tial condition  for  life  lies  in  following  up  every  improvement 
which  may  facilitate  trade. 

Mr.  VON  Doemming.  — A clear  distinction  between  the  con- 
ditions of  different  countries  must  be  made  in  this  question. 
In  Germany,  not  only  must  the  different  governmental  and 
communal  administrations  be  defined,  but  attention  must  also 
be  paid  to  questions  of  possession  or  property.  For  example  : 
the  ports  of  Emden  and  Geestemiinde  belong  to  and  are  man- 
aged by  the  State  : the  second  is  well  developed  by  reason  of 


:m  — 


its  fisheries.  Bui  there  are  also  very  important  communal 
ports  which  have  reached  a high  degree  of  development,  e.  g., 
Stettin,  Kdnigsherg  and  others.  These  i>orts  could  never  he 
managed  by  the  State. 

Furthermore,  State  management  possesses  the  special  disad- 
vantage of  not  beifig  able  to  respond  quickly  enough  to  the 
ever  changing  needs  of  traffic,  which  arise  sometimes  unexpec- 
tedly. In  the  opinion  of  the  speaker,  special  consideration 
should  be  given,  in  the  conclusions,  to  the  necessity  of  concen- 
trating the  direction  of  the  different  branches  of  the  service  of 
the  port  in  one  Central  Authority  provided  with  all  the  powers 
required  for  the  harmonious  Administration  of  common 
interests. 

Mr.  Royers.  — We  have  had  a debate  on  a question  which 
raises  many  others  and  which,  surely,  cannot  be  completely 
elucidated.  Every  form  of  administration  has  advantages  and 
disadvantages,  and  a formula  which  suits  seaports  will  not  be 
applicable,  in  a general  way,  to  railways,  mines,  &c.  Each 
problem  offers  difficulties  which  are  too  especially  its  own. 

In  certain  respects,  the  State  is  in  a very  good  position  for- 
developing  ports  in  the  most  suitable  way.  Dimensions  of 
ships  are  increasing  and  require  sometimes  enormous  works 
which  must  be  built  beforehand  and  without  expectation  of  any 
immediate  corresponding  receipts.  Protection  of  the  general 
interest  lies  in  the  State,  a necessary  agent  in  the  administration 
of  a port. 

The  resources  of  the  State  are  unlimited,  in  a way  : and  this 
is  an  important  factor  in  solving  large  problems  ; on  the  other 
hand,  an  administration  by  the  State  has  the  very  great  disad- 
vantage of  being  too  far  away  to  keep  in  touch  with  the  desires 
of  the  clientele  of  the  port.  It  requires  an  immense  amount 
of  time  to  reach  a decision. 

A Belgian  minister  said  : if  government  is  good  from  afar, 
administration  is  good  only  when  near  at  hand.  The  formula 
of  a concessionary  society  may  be  interesting.  This  society 
seeks  clients.  It  is,  so  to  speak,  a travelling  salesman,  but  the 
general  welfare  does  not  enter  its  scheme.  It  must  find  funds 
to  keep  itself  up  to  the  mark,  and  as  its  life  is  limited,  its  cares 
will  not  extend  beyond  the  limit  of  its  existence.  It  will  not 
anticipate  progress  and,  more  than  this,  its  credit  will  be 
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limited.  In  England,  the  societies  which  operate  ports  are  of 
another  kind  ; they  can  provide  for  long  terms  because  their 
concessions  run  for  9C0  years,  that  is  for  a practically  unlimited 
time.  These  societies  however  always  tend  toward  an  intensive 
form  of  operating,  they  reach  out  for  the  most  productive  traffic, 
and  neglect  sometimes  one  which  is  necessary  but  less  lucrative. 
— So,  after  all  said  and  done,  it  must  be  admitted  that  there 
are  advantages  and  disadvantages  in  everything. 

Mr.  Nyssens-Hart.  — Mr.  Royers  has  not  shared  the  opinion 
I expressed  in  the  matter  of  the  operating  of  ports  by  the  system 
of  Goncessionnary  Companies.  However,  we  really  agree  on 
the  principle  which  consists  in  making  very  easy  the  adminis- 
tration of  ports.  He  does  not  favor  the  concessionary  company 
except  in  the  English  form  of  unlimited  concession.  We  have 
before  us,  however,  in  our  central  and  northern  countries, 
evident  proofs  of  the  activity,  the  need  of  advance,  the  care  for 
the  future  and  the  credit  of  concessionary  societies.  Are  impro- 
vements in  machines,  signals,  stock  owing  to  the  State  ? Is  it 
not  the  private  companies  which  are  always  abreast  of  all 
improvement?  And  these  last  penetrate  very  slowly  into  the 
operations  of  the  State. 

The  role  of  the  travelling  salesman  has  become  that  of  an 
important,  essential,  primary  aid  to  commerce  and  to  business 
transactions.  The  Belgian  State  also  has  its  commercial  agents 
in  foreign  parts,  like  all  important  navigation  lines  and  railway 
systems. 

If,  as  in  the  concession  for  the  port  of  Bruges  and  Zeebrugge, 
the  State  and  the  City  are  under  the  obligation  to  purchase  all 
the  installations  made  by  the  Company  in  order  to  carry  on  its 
operations,  the  financial  care  disappears,  a sinking  fund  be- 
comes useless,  credit  is  not  limited  by  the  life  of  the  concession, 
and  prospectivss  of  the  future  lie  wide  open. 

So  Mr.  Nyssens-Hart  preserves  all  his  preferences  for  an 
autonomous  system  of  operating. 

Mr.  Pries.  — I agree  fully  with  Mr.  Nyssens-Hart  as  to  the 
advantages  offered  by  the  handling  of  ports  by  concessionary 
companies.  Even  in  Italy,  where  ports  were  administered  by 
the  State  until  1902,  the  need  was  felt  of  intrusting  the  manage- 


merit  of  the  port  of  Clerioa,  the  most  important  of  the  country, 
to  a Consortium  of  the  different  interests.  Strictly  speaking, 
this  is  not  a company  ; still  the  administration  of  the  Consortium 
IS  autonomous  ; and  as  the  number  of  members  representing 
local  interests  is  less  than  the  number  of  functionary  members 
(selected  by  the  Covernement),  the  general  interests  are  suffi- 
ciently protected. 

Experience  will  show  the  good  and  bad  points  of  this  system 
whose  ado[)tion  is  still  too  recent  for  the  formation  of  any 
judgment. 

Mr.  Mazza,  General  Reporter.  — After  the  preceding  discus- 
sion, I propose  to  change  the  first  of  my  conclusions  as  follows: 
^rhe  choice  of  the  best  system  of  administration  for  ports 
in  accordance  with  local  conditions,  should  be  left  to  the  State, 
whenever  such  choice  is  possible. 

Mr.  Inglese,  President.  — The  cjuestion  submitted  to  the 
Congress  is  not  to  find  out  what  is  the  best  system  of  adminis- 
tration for  ports  ; it  is  only  asked  what  may  be  the  influence  of 
systems  of  administration  on  the  development  of  traffic.  He 
appreciates  the  remarks  made  by  Mr.  Nyssens-Hart  and  other 
speakers  as  to  administration  by  the  State,  which  would  act  too 
slowly  in  the  decisions  and  steps  to  be  taken  to  satisfy  the  needs 
of  traffic  and  in  following  up  the  interests  of  the  port ; but  he 
thinks  that  it  is  merely  a question  of  simplifying  the  machinery. 
If  this  simplification  were  realized  and  if  the  State  applied  to 
the  development  of  traffic  all  the  means  which  the  continual 
progress  in  the  management  of  works  and  in  equipment  can 
suggest,  its  administration  might  very  well  not  be  inferior  to 
that  of  private  societies.  He  thinks  however  that  any  admin- 
istration, even  that  of  the  State,  may  be  good,  under  condition 
that  it  provide  very  quickly  and  as  far  as  may  be  necessary  for 
the  needs  of  traffic,  taking  into  consideration  not  only  the  port 
proper  but  all  the  installations  which  belong  thereto,  especially 
the  railway  systems.  The  action  of  the  State  is  most  appro- 
priate in  what  concerns  these  last. 

Mr.  Mengin-Lecreulx  is  also  of  opinion  that  to  each  country 
should  be  left  the  choice  of  the  most  suitable  system  for  the 


administration  of  its  ports,  and  furthermore  that  no  exact  con- 
clusions can  be  reached  in  the  qestion  of  knowing  what  is  the 
best  system  for  the  development  of  traffic.  Although  he  is,  in 
his  own  country,  a functionary  of  the  State,  he  thinks  that  the 
administration  of  a port  by  a private  company  offers  more 
advantages,  as  the  company  is  more  free  to  struggle  as  it  deems 
best  against  competition. 

After  other  remarks,  the  following  conclusion  proposed' by 
Mr.  JoLY  is  adopted  : 

« Any  system  of  administration  which  favors  the  prosperity 
» of  the  port  and  the  development  of  traffic  is  good,  provided 
» that  the  administration  be  itself  good.  » 

The  President  then  starts  the  discussion  on  the  communi- 
cation : « Responsibility  of  ship  owners  toward  private  parties 
» and  public  administrations »,  by  giving  the  floor  to  the 
General  Reporter,  Professeur  Berlixgiert. 

Professor  Berlingieri.  — The  question  of  the  responsibility 
of  ship  owners  toward  private  parties  and  public  administrations 
is  one  of  the  most  delicate  from  the  standpoint  of  the  legislation 
of  different  countries. 

It  is  needless  to  say  that  when  the  responsibility  of  ship 
owners  is  spoken  of,  the  responsibility  for  acts  of  the  captain 
and  members  of  the  crew  is  meant.  So,  three  different  systems 
may  be  pointed  out. 

first  system  is  that  of  abandonment,  adopted  by  the  French 
and  all  other  legislations  of  the  continent  save  the  German, 
Danish,  Swedish  and  Norwegian. 

By  virtue  of  this  system,  the  owner  is  personally  responsible, 
in  principle,  for  the  acts  of  the  captain  and  the  crew  m what- 
ever relates  to  the  ship  and  the  voyage.  But  he  can  free  him- 
self from  this  responsibility  by  abandoning  the  ship  and  cargo. 

Another  system,  somewhat  like  the  preceding,  is  that  of  the 
German  Code  and  of  the  Scandinavian  legislations.  The  owner 
is  not  held  personally,  but  his  responsibility  is. limited,  by  law, 
to  the  value  of  the  ship  and  cargo,  which  are  the  sole  guarantee 
for  the  creditors  of  the  ship. 
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There  is  still  a third  system  : the  English,  Under  this  system 
the  owner  is  personally  responsible  for  the  acts  of  the  captain 
and  crew.  But,  whereas  in  the  other  legislations  the  obliga- 
tions of  the  captain  for  the  needs  of  the  ship  may  be  satis- 
fied through  abandonnent,  the  English  system,  on  the  contrary, 
does  not  admit  tliat  the  owner  can  limit,  in  any  way,  his  res- 
ponsibility for  the  obligations  contracted  by  the  captain.  Still, 
according  to  the  English  legislation,  the  responsibility  of  the 
owner  is  restricted  in  certain  cases.  These  are  cases  of  fire  on 
board,  thefts  of  precious  objects,  where  exoneration  is  complete 
if  the  damage  has  hai)pened  without  a personal  fault  of  the 
owner.  In  other  cases  the  responsibility  is  limited  to  a maxi- 
mum of  £ 15  per  ton  if  it  be  a question  of  loss  of  life  or  personal 
injuries,  and  of  j£  8 per  ton  in  case  of  damage  or  loss  to  goods 
or  other  things  on  board  the  ship. 

As  you  see.  Gentlemen,  these  three  systems  may  be  reduced 
to  two  : the  English  and  the  Continental.  The  first  admits,  in 
principle,  the  personal  and  unlimited  responsibility  of  the  ship 
owner  ; the  second  limits  responsibility  to  the  value  of  the  ship 
and  cargo. 

In  the  presence  of  these  utterly  different  systems,  some  means 
for  avoiding  conflict  of  legislation  has  become  absolutely  neces- 
sary, and  for  more  than  seventeen  years  these  Congresses  have 
tried  to  do  away  with  it. 

Leaving  aside  the  Congresses  of  Antwerp  (1885)  and  of  Brus- 
sels (1888)  where  resolutions  were  adopted  to  render  the  conti- 
nental system  general,  it  was  the  meetings  held  under  the  ini- 
tiative of  the  International  Committee  of  Maritime  Law, 
founded  at  Brussels,  which  began  to  pursue  the  end  of  acting 
on  the  governments  of  various  countries  in  order  to  reach 
uniformity  in  questions  of  maritime  law.  It  was  decided  at 
the  meeting  held  in  London  in  1899  to  allow  ship  owners  to 
choose  to  free  themselves  from  all  responsibility,  either  by 
abandoning  the  ship  and  cargo,  or  by  the  payment  of  a sum  of 
money  calculated  in  accordance  with  the  tonnage  of  the  ship. 

The  question  was  again  discussed  at  the  Hamburg  and 
Amsterdam  meetings.  A commission  was  appointed  at  Ham- 
burg (1892)  to  draw  up  a preliminary  project.  As  the  Conti- 
nental delegates  to  the  Liverpool  Meeting  of  1905  had  aban- 
doned their  idea  of  limiting  the  responsibility  of  the  ship  owner 
for  obligations  contracted  by  the  captain  during  the  voyage, 
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it  was  finally  decided  to  allow  the  owner  to  choose  between  the 
English  and  the  Continental  systems  in  the  following  cases  : — 

1.  Damages  caused  to  third  parties  by  errors  of  navigation  ; 

2.  Damages  caused  to  the  cargo  carried  ; 

3.  Damages  caused  to  breakwaters  and  other  permanent 
objects,  including  the  cost  of  removing  the  vessel. 

Such,  Gentlemen,  is  the  history  of  the  subject. 

Two  note-worthy  reports  on  this  question  have  been  presented 
to  the  Congress,  one  by  Mr.  Verneaux,  Chief  of  the  Claims 
Office  of  the  Messageries  Maritimes,  and  the  other  by  Mr.  Char- 
gueraud,  Chief  Engineer  of  the  Fonts  et  Chaussees. 

Mr.  Verneaux,  after  having  given  a review  of  the  various 
systems  governing  the  responsibility  of  ship  owners,  proposes 
the  conclusion  prepared  by  the  French  Association  of  Maritime 
Law  as  a means  of  reaching  an  understanding  between  the 
different  nations.  This  text,  which  is  in  conformity  with  what 
the  Maritime  Committee  considers  desirable,  is  conceived  in  the 
following  terms  : 

« Article  first.  — The  owner  of  the  ship  is  not  bound  person- 
» ally,  but  only  by  the  ship  and  its  accessories  for  the  trip  : 

» I.  For  the  acts  of  the  captain,  of  the  crew  or  of  any  peron 
» assisting  the  captain  in  the  service  of  the  ship  ; 

» II.  For  the  fulfilment  of  contracts  coming  within  the  legal 
» attributions  of  the  captain  and  made  either  by  him,  or  in 
» his  name  by  any  other  person,  even  by  the  owner  of  the 
» vessel ; 

» III.  For  the  condition  of  the  ship,  in  the  matter  of  hidden 
» defects,  if  all  due  diligence  has  been  observed  to  have  the 
» ship,  from  all  points  of  view,  in  good  navigable  condition. 

» Article  second.  — The  accessories  of  the  ship,  for  the  appli- 
» cation  of  the  preceding  article,  include  : 

» I.  The  gross  amount  of  the  freight  or  passage  money, 
» although  paid  in  advance,  less  the  cost  of  special  revictualing 
))  required  on  the  trip  ; 

» II.  The  sums  due  or  paid  as  contributions  for  common 
» damages,  for  assistance  or  salvage,  or  for  repairs  of  damages 
» of  any  kind  ; 

» The  premiums  due  or  paid  by  reason  of  insurance  contracts 
» on  the  ship  are  not  considered  as  an  accessory  of  the  ship. 
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» Article  I lii rd.  — The  owner  of  the  ship  may  substitute  for 
» the  ship  its  value  at  the  end  of  the  trip  or  the  price  at  which 
» it  was  bid  in  at  forced  sale  before  the  end  of  the  trip. 

» Article  fourth.  — d’he  owner  has  the  privilege  in  all  cases 
» of  freeing  the  ship  and  its  accessories  by  the  r^ayment  of  an 
» indemnity  which  shall  not  exceed,  for  any  one  trip,  £ 8 per 
» ton  gross  tonnage  of  his  vessel. 

» Article  fifth.  — The  preceding  clauses  apply  to  damages  to 
» property  of  any  kind  whatever. 

» They  are  ar)plicable  to  the  responsibilities  relative  to  the 
» obligation  of  removing  the  wreck  of  the  vessel  in  case  of  its 
» running  aground. 

» They  are  not  applicable  to  the  payment  of  the  wages  of  the 
» captain  and  crew,  which  is  considered  as  a personal  obliga- 
» tion  of  the  owner.  » 

Mr.  ChahgiTuiaud  limits  his  study  to  the  question  of  the 
responsibility  of  the  vessel  and  cargo  toward  the  State  and 
public  Administrations.  After  having  shown  the  origin  of 
Art.  216  of  the  French  Commercial  Code,  in  its  present  form, 
he  examines  the  responsibility  of  the  owner  to  the  State  for 
injury  done  to  harbor  works,  as  well  as  for  shipwrecks  or  going 
aground  in  ports,  roadsteads  and  navigable  channels. 

The  owner  may,  in  either  case  (he  remarks),  take  advantage 
of  the  clauses  of  Art.  216  Comm.  Code,  amended  by  the  law  of 
August  12,  1885,  by  abandoning  the  ship  and  cargo. 

The  two  reporters  finally  express  the  wish  that,  through  an 
international  understanding  in  the  interests  of  maritime  navi- 
gation, the  divergences  now  existing  between  the  legislations 
of  the  different  countries  may  be  made  to  disappear. 

Mr.  Verneaux’s  report  was  presented  before  the  Liverpool 
meeting,  whose  resolutions  I mentioned  a moment  ago. 

Consequently,  I think  that  our  Congress  would  carry  out  the 
ideas  of  our  reporters  and  would  testify  warmly  to  its  sympathy 
with  the  work  undertaken  by  the  International  Maritime  Com- 
mittee, if  it  adopted  the  conclusions  of  the  Liverpool  Congress, 
of  which  Mr.  Verneaux  was  a member,  and  at  which  nearly  all 
maritime  nations  were  represented. 

Hence  I propose  the  following  conclusions  : 

« The  Congress  expresses  the  hope  that  maritime  countries 
» may  reach  as  soon  as  possible  an  international  understanding 
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» as  to  regulating  the  responsibility  of  ship  owners,  by  adopting 
» the  system  of  transactions  of  the  Liverpool  meeting  of 
» June  1905,  according  to  which  owners  may  elect,  in  all  cases, 
» to  limit  their  responsibilities  either  by  the  English  system  of 
» X 8 per  ton,  or  by  the  continental  system  of  abandonment : 

» 1.  For  damages  caused  to  third  parties  by  errors  of  navi- 
» gation  ; 

» 2.  For  damages  caused  to  the  cargo  carried  ; 

» 3.  For  damages  caused  to  breakwaters  and'  other  perma- 
» nent  objects,  including  the  cost  of  removing  the  vessel.  » 

Mr.  Fries.  — I should  like  to  ask  whether  it  would  not  be 
better  not  to  enter  into  the  details  of  the  desiderata  set  forth 
at  the  Liverpool  meeting  ; this  is  why  I propose  to  strike  out 
the  last  part  of  the  motion  presented  by  the  General  Reporter. 


Mr.  Berlingieri.  — Besides  the  most  important  English  mari- 
time bodies,  eleven  associations  of  the  principal  maritime  na- 
tions were  represented  at  the  Liverpool  meeting.  Concessions 
were  made  both  by  the  people  from  the  Continent  and  by  the 
representatives  of  Great-Britain  with  a view  to  reconciling  the 
systems  of  the  different  legislations  and  to  reaching  a definitive 
agreement. 

If  the  information  now  before  the  Congress  on  this  question 
be  not  sufficient,  the  discussion  can  go  over  to  another  Con- 
gress ; but  it  is  useless  to  pass  a resolution  merely  for 
uniformity  of  maritime  law. 

Mr.  Rosing.  — I consider  it  as  well  understood  that  we 
should  not  enter  into  details.  The  question  is  one  of  very  great 
difficulty,  but  it  is  studied  thoroughly  and  with  the  greatest 
care  by  the  International  Mariitme  Committee,  and,  in  a few 
weeks,  a meeting  of  the  delegates  from  the  maritime  States  will 
take  place  at  Brussels  and  resolutions  will  be  passed  on  the  first 
preliminary  project  of  the  Maritime  Committee.  It  is  too  late, 
therefore,  for  isolated  deliberations.  We  should  not  go  further 
than  sustain  the  International  Committee,  so  far  as  possible,  in 
its  labors.  I do  not  think  it  necessary  to  strike  out  anything 
from  Mr.  Berlingeri’s  resolution  which  I approve  fully. 


(juknjku.  — Gentlemen,  J think  that  the  question  has  not 
been  sufficiently  examined,  and  that,  from  the  general  point  of 
view,  it  would  be  better  to  see  what  measures  should  be  taken 
in  the  different  countries.  To-day  our  information  is  lacking. 
We  should  see  what  are  the  captain’s  own  responsibilities  when 
he  is  the  cause  of  injury  to  third  parties. 

The  General  Reporter.  — Gentlemen,  1 think  that  the 
Congress  should  look  at  the  question  from  the  point  of  view  at 
which  it  has  been  submitted  to  the  Congress. 

1 was  called  upon  to  draw  up  conclusions  on  the  two  reports 
submitted  to  the  Congress,  and  my  communication  lies  within 
the  limits  assigned.  You  say  that  we  are  a Congress  of  engi- 
neers ; this  I do  not  deny  ; but  you  should  refer  to  the  question 
laid  down  in  the  order  of  business,  a question  which  is  wholly 
judicial.  If  the  Permanent  Board  in  Brussels  has  inscribed 
this  in  the  order  of  business  of  the  Congress,  it  has  done  so 
from  the  judicial  point  of  view.  You  have  only  to  read  the  title 
to  be  convinced  of  this. 

The  President.  — I think  that  the  Meeting  should  consider 
and  determine  whether  the  Congress  is  called  upon  to  examine 
the  question  only  as  regards  harbor  works,  roadsteads  and 
navigable  passes,  or  to  make  it  general  as  the  General  Reporter 
thinks  should  be  done. 

Mr.  Chargueraud.  — Undoubtedly  the  question  is  wholly 
judicial,  as  the  General  Reporter  says  ; only  it  may  interest 
engineers  in  so  far  as  it  touches  the  administration  of  ports  ; 
we  should  look  at  it  from  this  point  of  view.  It  matters  little 
to  us  whether  the  owner  choose  between  the  English  and  the 
continental  systems  ; but  it  does  matter  greatly  that  single,  well 
determined  rules  be  laid  down  in  the  question  of  the  responsi- 
bility of  owners  of  vessels  toward  the  public  Authorities  and 
toward  the  State  in  the  ports. 

Whereas  in  Italy  and  in  other  countries  the  question  remains 
in  the  old  condition  of  difficulty,  in  France  the  ship  owner  may 
take  advantage  of  the  clauses  of  the  Commercial  Code,  which 
regulate  the  relations  of  the  owner  toward  private  parties  by 
the  abandonment  of  the  ship  and  cargo,  even  to  the  State,  and 


— :^09  — 


the  risks  of  this  owner  are  limited,  both  before  the  judiciary  and 
admin istratives  courts,  to  his  sea  property. 

I think  that  all  that  appears  in  Commercial  Codes  as  regulat- 
ing the  relations  between  owners  and  private  parties  should 
hold  in  the  relations  between  owners  and  public  administra- 
tions, as  is  the  case  in  France.  But  it  seems  to  me  that  it  is  not 
for  the  Congress  to  draw  up  conclusions.  I believe  that  the 
Meeting  might  resolve  that  the  general  question  be  referred  to 
an  International  Congress  of  Maritime  Law,  not  forgetting  to 
regulate  the  relations  between  ship  owners  and  the  public 
Administrations  by  international  agreements  and  rules,  so  that 
uniformity  may  be  established  in  all  countries. 

The  General  Reporter.  — The  question  cannot  be  confined 
to  the  one  point  examined  by  Mr.  Chargueraud,  but  it  should 
include  everything  which  concerns  the  responsibility  of  ship 
owners.  In  Prance  the  system  of  abandonment  has  been 
adopted  even  for  the  responsability  of  ship  owners  toward 
the  State  : « In  case  of  shipwreck  » (see  the  amendment 
added  by  the  law  of  August  12,  1885,  to  article  216  of 
the  Commercial  Code)  « of  the  vessel  in  a maritime  port,  or  in 
» the  waters  giving  access  thereto,  as  also  in  case  of  damage 
» caused  by  the  vessel  to  the  works  of  a port,  the  owner  of  the 
» vessel  may  clear  himself,  even  toward  the  State,  of  all  costs 
» for  removal  or  repairs  as  well  as  from  all  costs  for  damages, 
» by  abandoning  the  ship  and  all  the  cargo  of  merchandise  on 
» board.  » 

The  President.  — I agree  with  Mr.  Chargueraud,  inasmuch 
as  we  know  nothing  about  was  done  at  the  Liverpool  Congress. 

Prof.  Berlingieri,  General  Reporter.  — It  remains  then  to 
be  determined  whether  it  be  better  to  lay  the  question  over  to 
a future  Congress  or  to  draw  up  a resolution  in  the  way  indi- 
cated by  Mr.  Chargueraud. 

Mr.  Arenal.  — I am  against  laying  the  question  over  to  a 
future  Congress.  Engineers  and  public  authorities  are  vitally 
interested  in  the  establishing  of  uniform  legislation  to  regulate 
the  responsibility  of  owners  toward  public  authorities  and 
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lx)w<ird  private  parlies,  and  this  legislation  should  be,  in  its 
character,  not  only  general  but  international.  1 think  that  the 
Meetijig  should  accept  the  conclusions  of  the  Liverpool  Con- 
gress. it  has  been  nece.ssary  in  all  nations  to  limit  the  respon- 
sibilities of  owners  toward  public  administrations.  Thus,  in 
France,  the  system  of  abandonment  has  been  introduced  into 
the  legislation  ; and  in  Cermariy  the  owner  has  the  choice 
between  i)roceeding  to  save  vessel  and  abandoning  it,  in  case 
that  shifiwreck  or  injury  should  prevent  or  make  more  difficult 
the  navigation  of  a channel  or  the  entrance  to  a port.  Complete 
uniformity  would  be  very  desirable  in  the  legislations  of  the 
different  countries  in  the  matter  of  the  responsibilities  of  ship 
owners  in  the  case  of  damages  caused  both  to  private  property 
and  to  harbor  works.  (Loud  applause.) 

Mr.  Veuspueeuwen.  — My  opinion  also  is  that  the  best  solu- 
tion would  be  to  accept  what  has  been  proposed  by  the  Liver- 
pool Congress,  because  the  question  under  consideration  has 
been  borne  on  the  order  of  business  of  all  recent  Congresses 
without  any  decision  having  been  reached. 

The  President  asks  the  Meeting  to  come  to  a decision. 

After  more  remarks  by  Messrs.  Ghargueraud,  Mengin-Le- 
CREULX  and  other  speakers,  the  Meeting  agrees  on  the  oppor- 
tuneness of  not  acting  in  accordance  with  the  conclusions 
of  the  Liverpool  Congress  and  limits  itself  to  drawing  up  the 
resolution  indicated  by  Mr.  Ghargueraud. 

Hence  the  Section  votes  « that  it  is  highly  desirable  that  the 
« States  agree  as  soon  as  possible  on  some  uniform  legislation  ». 

The  President  gives  the  floor  to  Captain  De  Vito  of  the 
Naval  Engineers,  General  Reporter  on  the  second  communi- 
cation : « Transportation  of  Freight  by  Ferry-Boats  ». 

Captain  De  Vito  makes  a rapid  summary  of  his  general 
report  and  says  : 1°  That  the  special  technical  difficulties  of  the 
service  of  ferry-boats  are  now  completely  solved,  and  that  there 
is  nothing  to  prevent  the  extension  of  the  use  of  ferry-boats  ; 
2°  That  the  installation  of  ferry  lines  has  a chance  for  success 
in  accordance  with  the  tonnage  to  be  carried,  and  this  tonnage 
should  be  sufficient  to  allow  the  utilization  of  the  full  capacity 
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of  the  ferries  and  to  keep  them  in  continuous  service,  with  an 
af)'proxiinately  equal  traffic  in  both  directions  ; 3^"  That  there  is 
a limiting  distance  for  the  above-rnentionel  lines  beyond  which 
they  should  not  be  installed  ; this  limiting  distance  is  a function 
of  expenses  and  of  the  cost  of  transshipment  in  the  ports  to 
be  joined. 

Captain  De  Vito  believes  that,  given  the  success  of  this 
system  of  navigation,  it  can  be  foreseen  that  its  application  will 
be  extended  to  quite  long  crossings.  In  America  there  are 
ferry-boats  which  make  crossings  of  60  miles,  and  even  now 
the  application  of  these  boats  is  looked  forward  to  between 
Venice  and  the  ports  of  the  Adriatic  and  for  the  crossing  of 
the  British  Channel. 

The  same  inexorable  law  of  driving  progress  which  forces 
human  activity  to  cut  the  isthmuses  on  the  great  navigation 
routes,  will  also  bring  about  the  establishing  of  lines  of  ferry- 
boats to  cover,  between  islands  and  continents,  the  straits  which 
interrupt  roads  and  railways. 

The  Meeting  acknowledges  the  very  interesting  statement  of 
Captain  De  Vito  without  offering  any  conclusions. 

The  President,  after  thanking  all  the  speakers,  adjourns 
the  session  at  5 P.  M. 
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President  : 

Comiiiander  Ignazto  Inglese,  Inspector  General  of  the  Corps 
of  (hvil  Engineering  at  Rome. 

The  meeting  was  called  to  order  at  9.15  A.  M. 

President,  Comm.  Inglese.  — As  the  order  of  the  day  is  the 
question  : Improvement  of  the  Mouths  of  Rivers,  the  Section 
will  take  up  the  examination  of  the  report  prepared  by  the 
Committee  of  which  Mr. Vernon-Harcourt  is  Chairman  and  the 
following  members  : Messrs.  L.  Luiggi,  L.  Corthell,  Germel- 
MANN,  Nyssens-Hart,  Mengin-Lecreulx,  De  Timonoff,  G.  Tu- 
RAZZA,  Paolo  Orlando  ; it  will  then  be  seen  what  conclusions 
can  be  obtained  from  this  report. 

He  asks  Mr.  Vernon-Harcourt  to  be  so  kind  as  to  read  the 
report. 

Mr.  Vernon-Harcourt  reads  the  French  text  of  the  report  : 

« The  very  great  diversity  of  local-technical,  economic  and 
» financial  conditions,  which  Engineers  cannot  help  facing,  do 
» not  allow  any  general  and  absolute  rules  to  be  laid  down,  at 
» the  present  time,  for  the  improvement  of  rivers  emptying  into 
« tideless  or  nearly  tideless  seas.  Each  case  may  involve  a 
» special  solution, and  no  work  of  this  sort  should  de  undertaken 
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» without  a thorough  study  not  only  of  present  cond.itions  but 
» of  the  changes  which  have  occurred  in  the  past. 

» This  being  said,  experience  has  proved  that,  according  to 
» circumstances,  the  solution  could  be  sought  either  by  perma- 
» nent  works,  that  is  especially  by  jetties,  or  by  dredging  or  by 
» the  two  combined. 

» As  to  the  method  by  jetties,  the  Congress  of  1892  gave  some 
» indications  in  the  matter  of  the  natural  conditions  necessary 
» for  this  method  by  itself  to  have  some  chance  of  success. 
» These  indications  have  lost  none  of  their  value.  When  it  is  a 
» question  of  a delta,  the  same  Congress  gave  some  advice,  about 
» the  arm  to  be  improved,  which  it  would  be  well  to  consult. 

» There  may  be  added  to  this,  as  pointed  out  in  the  reports 
» submitted  to  the  present  Congress  : — 

» I*"  That,  as  a rule,  the  width  and  discharge  of  the  selected 
» arm  will  have  to  be  reduced  to  the  minimum  of  what  is 
» necessary  for  navigation,  so  as  to  let  the  greater  part  of  the 
» liquid  and  solid  discharges  of  the  river  pass  off  through  the 
» other  arms  ; 

» 2°  That  the  works  will  have  to  be  so  laid  out  as  to  lend 
» themselves  to  an  extension  whose  necessity  in  a more  a less 
» distant  future  can  be  foreseen  ; 

» 3°  And  finally  that,  in  order  to  secure  success,  especially  if 
» a bar  be  in  question,  the  jetties  should  be  built  as  fast  as 
» possible  and  their  length  should  be  made  at  once  such  as  to 
» reach  at  least  to  the  depth  to  which  the  channel  is  to  be 
» carried. 

» As  to  the  method  by  dredging,  the  immense  improvements 
» made,  in  recent  years,  in  the  construction  and  working  of 
» dredging  machines,  especially  by  the  introduction  of  suction 
» dredges,  have  endowed  this  method  with  a power  and  effec- 
» tiveness  to  which  the  Congress  of  1900  did  well  to  call  the 
» attention  of  Engineers. 

» Even  when  the  principal  elements  of  the  result  are  de- 
» manded  from  permanent  works,  dredging  will  generally  be 
» necessary  to  hasten,  complete,  maintain  or  finally  deepen  the 
» desired  channel. 

» Dredging  may  also  be  used  alone  whether  to  open  a 
» long  delta  hardened  by  time,  or  to  cross  a bar  too  far  out 
» for  jetties  to  be  used  in  practice  ; and  even  then  it  may 
» be  necessary  to  put  in  auxiliary  permanent  works  to  maintain 
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» iKujuirocl  rosulis,  or  to  rognlaio  the  distri})utiori  of  the  water 
» at  the  head  of  a (Jelta,  or  to  protect  the  dredged  channel 
» against  inat(o*ials  which  may  l)c  brought  in  from  the  sides  : 
» in  this  case  the  works  should  be  as  low  and  as  simple  as 
» f)ossible. 

» In  a word,  Ihe  method  of  dredging  has  placed  henceforth  in 
» the  hands  of  engineers  a simple  and  powerful  weapon,  appli- 
» cable  and  often  r)r(‘ferable  in  most  cases,  but  which  cannot 
» be  considered  as  absolutely  and  unlimitedly  effective.  When 
» it  is  desin'd  to  force  nature,  dredging  sometimes  involves 
» great  permanent  sacrifices  which  the  importance  of  the  traffic 
» must  justify.  There  will  even  be  cases  when  the  extreme 
» mobility  of  the  bottom,  under  the  influence  of  maritime 
» actions,  will  put  this  method  itself  entirely  out  of  reach. 

» When,  for  either  financial  or  technical  reasons,  the  methods 
» just  set  forth  fail,  there  will  remain  to  be  examined  the 
» construction  of  a lateral  canal  opening  into  the  sea  at  a point 
» beyond  the  sphere  of  action  of  the  mouth. 

» There  should  be  made  in  all  cases,  and  before  beginning 
» any  extensive  works,  a comparative  examination  of  this  solu- 
» tion  which,  under  favorable  local  conditions,  is  sure  and 
« simple. 

» Signed  : Paolo  Orlando  ; 

» L.-F.  Vernon-Harcourt,  Chairman  ; 

» Mengin-Lecreulx  ; 

» De  Timonoff  ; 

» G.  Turazza  ; 

» L.  Luiggt  ; 

» L.  CORTHELL ; 

» Germelmann  ; 

» Nyssens-Hart.  » 

Mr.  Nyssens-Hart  remarks  in  regard  to  W 3 that,  instead  of 
saying  « the  length  of  the  jetties  should  be  made  at  once  such 
» as  to  reach  at  least  to  the  depth  to  which  the  channel  is  to  be 
» carried,  » it  would  be  better  to  say  that  « the  jetties  should  be 
« so  laid  out  that  the  energy  of  the  currents  should  be  directed 
» efficaciously  on  the  bar.  » 

Mr.  Luiggi  does  not  agree  with  Mr.  Nyssens-Hart  as  to  the 
expression  « energy  of  the  currents,  » because,  in  the  opinion  of 


the  Italian  engineers,  and  especially  of  Mr.  CoiiNAGLrA,  very 
great  actions  are  also  caused  by  waves  ; he  proposes  for  adoption 
the  expression  : « the  energy  of  the  currents  and  waves.  » 

After  further  remarks  agreement  is  had  on  the  expression  : 
« the  energy  of  the  natural  forces  of  the  water  ». 


Comm.  iNGLESE,  President,  thinks  that  the  discussion  has 
been  sufficiently  long  and  the  propositions  set  forth  in  the 
excellent  report  of  the  Committee,  to  whom  he  expresses  his 
sincere  thanks,  will  give  Engineers  valuable  data  in  the  differ- 
ent cases  arising  in  practice.  He  judges,  however,  that  the 
report,  which  is  quite  long,  cannot  form  the  conclusions  of  the 
Congress  ; he  asks  that  conclusions,  summing  up  the  principal 
propositions  of  the  Committee  be  prepared. 


Mr.  Luiggi  proposes  the  following  which  are  carried  unani- 
mously : 

« For  the  improvement  of  non-tidal  rivers,  the  system  of 
» jetties  is  to  be  recommended  so  long  as  the  distance  between 
» the  bar  and  the  shore  does  not  lead  to  excessive  cost. 

» In  the  contrary  case,  and  especially  for  deltas  which  have 
» become  firm  in  the  course  of  years,  dredging,  since  the 
» adoption  of  suction  dredges,  offers  an  excellent  solution  of 
» the  problem,  provided  that  the  amount  of  traffic  justifies  the 
» expense  involved  in  dredging. 

» Dredging  is  useful,  in  certain  cases,  to  hasten  or  complete 
» the  action  of  jetties  ; should  neither  of  these  systems  be 
« suitable,  the  lateral  canal,  having  its  outlet  placed  beyond 
» the  action  of  the  delta,  would  offer  a simple  and  certain 
» solution.  » 


The  President  brings  up  for  discussion  Question  IV  : « Gon- 
))  struction  of  breakwaters  outside  of  ports  attention  being  paid 
» to  the  power  of  the  waves  which  they  must  withstand.  Deter- 
» mination  of  this  power  »,  and  gives  the  floor  to  the  General 
Reporter,  Mr.  Logatto. 

It  is  found  better  to  discuss  first  the  part  of  the  question 
relating  to  the  determination  of  the  force  of  waves. 


:no 

Mr.  Lo(iATTC)  reads  the  following  conclusion  : 

« The  power  of  waves  and  the  essentially  dynamic  efforts 
» which  they  bring  to  bear  on  outside  breakwaters  are  beyond 
» any  exact  measurement.  The  effects  of  destruction  on  works 
» in  the  sea  are  due  to  a repetition  of  dynamic  efforts,  which 
» repetition  is  not  suceptible  of  any  preliminary  measurement. 
» In  projects  for  new  works  in  the  open  sea,  the  engineer  can 
» only  resort  to  an  examination  of  existing  works  by  taking  into 
» comparative  consideration  the  regimen  of  the  sea  in  the 
» approaches  to  the  port,  and  every  other  condition  which  may 
» give  him  useful  elements  on  which  to  work.  » 

Don  Jules  Valdes  y Hamaran  agrees  with  the  General 
Reporter  in  his  first  two  conclusions  ; he  states  however  that  the 
repetition  of  efforts  is  far  from  keeping  up  constant  actions  ; 
on  the  contrary,  the  intensity  of  these  actions  is  successively 
very  variable.  According  to  the  observations  of  Mr.  Felix 
Laroche,  Mr.  Addone  Bernard  ini  and  himself,  the  greatest 
shocks  are  only  caused  successively  on  restricted  portions  and 
at  points  quite  far  apart ; it  follows  that,  by  reason  of  the  contin- 
uity of  the  masonry,  the  parts  which  are  struck  hardest  are 
supported  by  adjoining  parts  which  are  less  tried  and  this 
increases  the  strength  of  the  work. 

As  to  the  third  conclusion,  he  considers  that,  in  the  prepara- 
tion of  new  projects,  the  engineer  should  not  confine  himself  to 
the  mere  examination  of  existing  structures  and  of  the  local 
regime,  that  is  : he  should  resort  only  to  empirical  processes  of 
comparison  ; but  he  should,  on  the  contrary,  undertake  a con- 
scientious calculation  of  the  form  of  the  profile,  not  alone  to 
settle  the  full  strength  of  the  work,  but  to  obtain  valuable  ideas 
for  the  inside  arrangement  of  the  materials  and  for  the  setting 
of  the  parts  of  the  strcture  with  regard  to  each  other.  If  this 
process  had  always  been  followed,  there  would  surely  have 
been  avoided  serious  accidents  and  even  catastrophies  of  which 
the  explanation  can  easily  be  found,  however,  by  analytical 
calculations. 

As  against  this  it  will  be  said,  perhaps,  that  the  point  of 
departure  for  any  calculation,  that  is  : the  power  of  the  waves, 
is  unknown,  or  at  least  it  cannot  be  determined  exactly.  But 
if  exact  values  are  not  known,  there  are  sufficient  indications 
in  the  values  of  the  dynamic  pressures  as  found  by  dynamo- 


meters.  He  considers  that  pressures  of  30  tons  per  square  metre, 
although  this  figure  is  rather  below  what  have  been  found 
sometimes  as  Maxima  by  more  or  less  accurate  instruments, 
may  be  taken  as  bases  for  calculations,  especially  if  the  preced- 
ing remark  about  the  support  given  by  the  parts  of  the  work 
not  touched  by  the  wave  to  those  which  receive  its  force  be 
taken  into  consideration. 

By  working  in  this  way  the  engineer  will  be  sure  that  the 
work  will  be  strong  enough  for  all  cases,  even  for  the  most 
unfavorable  local  conditions  ; if  these  conditions  be  favorable, 
they  will  help  to  increase  the  strength  of  the  work. 

Mr.  Logatto,  General  Reporter  repeats,  in  answering  Mr. 
Valdes,  that  the  repetition  of  the  efforts  of  the  waves  on  the 
work  cannot  be  considered  in  the  calculations,  this  repetition 
being  generally  the  determining  cause  of  the  damages.  Even  if 
this  repetition  could  be  valued  in  any  way,  this  element  could 
by  no  means  be  introduced  into  the  formulae  ; this  is  why  he 
considers  the  empirical  method  of  comparison  as  being  of  very 
great  importance. 

Mr.  Luiggi  says  that  the  question  lies  rather  in  the  expression 
used  by  the  General  Reporter  and  perhaps  not  accurately  ren- 
dered in  the  French  text  of  the  general  report.  He  thinks  that 
it  might  very  well  have  been  said  : « In  projects  for  new  works 
» in  the  open  sea,  the  Engineer  will  find  most  valuable  infor- 
» mation  by  the  examination  of  existing  works,  &c.  ».  In  this 
way  the  engineer  is  not  shut  off  from  being  able  also  to  resort 
to  analytical  calculations  if  he  has  sufficient  data. 

Mr.  Vernon-Harcourt  says  that  there  exists,  in  fact,  no  way 
for  measuring  the  force  of  waves  on  works.  He  thinks  that 
observations  on  the  force  of  waves  during  storms,  made  at  dif- 
ferent points  along  the  coast  by  an  improved  dynamometer, 
which  perhaps  will  be  found,  simultaneously  with  records  of 
the  wind  pressures  at  the  same  points,  would  have  considerable 
value.  Such  observations  would  form  the  bases  of  a scientific 
study  of  the  power  of  waves  in  its  relations  to  the  situation  of 
the  points  considered  and  to  the  force  and  direction  of  the  wind. 
However,  with  our  present  knowledge,  we  must  — as  does  the 


(ieneral  llei)oi'ier  hiiiiself  • - grajit  the  greatest  irrj|jortance  to 
the  empirical  method  of  comparison  of  local  conditions,  viz  : 
depth  of  the  sea,  distance  from  shore,  direction  of  the  most 
dangerous  winds,  formation  of  the  coast.  In  this  way  will  he 
avoided  the  repetition  of  the  blunder  made,  in  1840,  by  the 
engineers  who,  building  the  d’Aurigny  breakwater,  which 
fronts  the  Ocean,  patterned  it  after  the  one  at  Saint-Catherine, 
on  the  Kast  shore  of  the  Island  of  .Jersey  where  it  is  well  pro- 
tected by  the  adjacent  French  Coast. 

Mr.  Coen-Cagli.  — 1 wish  to  say  a few  words  on  this  first 
part  of  the  question  now  under  discussion.  The  General  Report- 
er mentions  an  application  of  ordinary  forrnulcB  which  1 made 
at  the  new  Naples  breakwater.  Doubtless  the  resulting  effort 
is  by  no  means  remarkable,  as  the  General  Reporter  says  ; but 
1 only  gave  this  result  as  an  application  of  formulae  given,  on 
the  basis  of  a new  theory,  by  one  of  our  most  honored  recent 
scientists,  the  regretted  Inspector  General  Paul  Cornaglia  of 
the  Corps  of  Civil  Engineering,  of  whom  Mr.  Luiggi  has  already 
spoken,  at  our  first  session,  in  conection  with  the  improvement 
of  the  mouths  of  rivers.  In  my  opinion,  this  theory  is  very 
valuable  as  a contribution  to  the  researches  on  the  laws  of  the 
propagation  of  waves  and  on  their  effects  on  obstacles,  and  it 
deserves  to  be  better  known  than  it  is. 

Colonel  Emy  had  deduced,  although  in  a way  that  was  erro- 
neous, from  the  mechanism  of  the  circular  motion  of  liquid 
molecules,  his  conception  of  the  bottom  wave,  which  he  consid- 
ered as  the  result  of  the  opposition,  brought  into  play  by  some 
sharp  elevation  of  the  bottom  of  the  sea,  to  the  development  of 
the  orbital  motion  of  the  liquid  mass.  A large  contribution  of 
observations  and  remarks  was  made  to  the  theory  of  the  bottom 
wave  by  Commander  Gialdi  ; but  it  was  Mr.  Cornaglia  who 
reconstructed  the  theory  enunciated  by  Colonel  Emy  on  much 
broader  and  more  rigorous  principles,  by  showing  that,  in  order 
to  generate  the  wave,  the  mere  slope  of  the  bottom  was  sufficient 
without  the  intervention  of  any  sharp  elevation,  and  that  this 
wave,  self  generated  — at  least  in  heavy  storms  — at  the  very 
foot  of  the  slope,  must,  by  following  the  movement  of  the  sur- 
face waves  toward  the  shore,  increase  and  accumulate  its  energy 
all  the  time  along  the  bottom  until  it  breaks  with  all  its  violence 


ill  the  furthest  edge  of  the  water.  Taking  this  theory  as  a 
foundation,  Mr.  Counaglia  also  succeeded,  by  a very  ingenious 
and  bold  niatheinatical  analysis,  in  developing  forrnulcB  for 
calculating,  in  functions  of  the  elements  of  the  wave  and  the 
cross-section  of  the  bottom,  the  velocity  of  the  wave  at  any  point 
of  its  course  and  consquently  also  at  the  site  of  the  obstacles 
represented  by  breakwaters,  thus  giving  to  engineers  the 
essential  item  necessary  for  calculating  the  strength  of  the 
defensive  works  of  ports,  an  item  which  had  always  escaped 
their  investigations. 

If  no  direct  observation  have  yet  allowed  the  exactness  of 
Mr.  Gornaglia’s  theory  or  the  correspondence  between  the 
rsults  given  by  his  formulae  and  the  reality  of  the  phenomena 
to  be  checked,  it  is  possible,  however,  to  obtain  a general  con- 
firmation by  the  laws  which  govern  the  movement  of  materials 
along  the  beach,  and  these  laws  harmonize  perfectly  with  the 
deductions,  which  are  drawn  logically  from  the  principles 
expressed  by  this  eminent  man  on  the  formation  of  bottom 
waves,  and  to  note  in  a few  cases  an  agreement  between  the 
velocity  of  the  wave  calculated  by  his  formulae,  and  that 
deduced  from  the  effects  actually  produced  on  works  by  the 
waves  of  storms. 

Now,  it  seems  to  me,  that  the  question  of  the  origin  and 
propagation  of  these  formidable  movements  of  the  sea  whose 
energy  we  should  like  much  to  know,  deserves  the  greatest 
attention  from  the  Congress. 

So,  while  not  not  assenting  to  what  is  absolute  in  the  conclu- 
sion proposed  by  the  General  Reporter,  viz.,  that  the  power  of 
waves  and  the  dynamic  efforts  which  they  exert  on  the  outside 
breakwaters  of  ports  are  beyond  any  exact  measurement  (echap- 
pent  a toute  mesure  precise),  I must  admit  that  we  do  not  yet 
posses  sufficiently  sure  means  for  measuring  these  effects.  There 
is  little  confidence  to  be  placed  in  the  different  formulse  because 
they  are  all  founded  on  more  or  less  arbitrary  hypotheses.  Nor 
can  the  results  of  experience  give  exact  data,  not  even  for 
the  work  which  may  have  furnished  these  results  through  some 
great  injury,  because  it  cannot  be  know  in  what  order  these 
damages  were  caused  under  the  reiterated  action  of  the  waves 
or  what  was  the  state  of  the  work  when  the  last  blow  was 
received.  And  then  the  formulse  and  coefficients  which  are 


finally  used  to  work  hack  from  effect  to  cause  are  always  very 
uncertain. 

The  method  by  the  use  of  the  dynamometer  has  been  much 
improved  recently  by  Major  Gaillaud,  of  the  Corps  of  Engineers 
of  the  U.  S.  Army,  who  is  the  inventor  of  a new  dynamometer 
and  also  the  author  of  a very  remarkable  work  on  the  action  of 
waves  on  detached  breakwaters,  about  which  Mr.  Dyce  Cay 
has  given  information  in  his  report.  The  greatest  trouble  with 
the  Stevenson  dynamometer  lay  in  this  that  ,the  effort  could 
be  either  diminished  by  the  counterpressure  on  the  back  of  the 
plate,  or  increased  by  the  inertia  of  the  plate  and  the  rods  set 
in  motion  as  a result  of  the  shock.  Major  Gaillard’s  dynamo- 
meter is  one  with  diaphragms,  that  is  to  say,  a cylinder  having 
an  elastic  bottom  and  filled  with  a liquid  which  communicates 
with  a gauge.  Considering,  on  the  one  side,  the  essentially 
dynamic  nature  of  the  stresses  exerted  by  the  waves  and,  on 
the  other,  the  small  surface  represented  by  one  of  these  mecha- 
nisms as  compared  with  the  mass  of  water  synchronically  in 
motion,  I doubt  greatly  whether  the  indications  of  this  instru- 
ment can  be  very  near  the  truth  ; but  I do  think  that,  as  a 
means  of  comparison,  the  use  of  perfected  dynamometers  might 
give  — as  Mr.  Vernon-Harcourt  also  says  — very  useful  data, 
and  assist  especially  in  giving  us  clear  information  on  a very 
important  point,  on  which  opinions  are  greatly  divided,  namely, 
the  depth  at  which  the  surface  motion  is  propagated  sensibly. 

I have  given,  in  my  report,  my  personal  opinion  as  to  this. 
One  of  the  most  noticeable  facts  in  the  destructive  power  of 
waves  is  the  sometimes  enormous  disproportion  between  the 
effects  produced  by  a heavy  sea,  and  the  kinetic  and  potential 
energy  of  the  waves  at  their  surface.  Major  Gaillard  shows, 
it  is  true,  that  the  force  of  waves  in  great  storms,  calculated 
from  the  quantity  of  motion,  may  reach  very  high  values  which 
could  justify  fully  their  destructive  effects,  but  this  power  only 
concerns  the  crest  of  the  wave  and,  consequently,  cannot 
represent  in  any  way  the  average  force  of  the  wave  on  the  entire 
surface  of  the  portion  of  the  work  attacked. 

This  disproportion  can  only  be  explained,  it  seems  to  me,  by 
assuming  that  there  is  produced,  at  the  site  of  breakwaters,  a 
real  concentration  of  the  forces  distributed  throughout  the  depth 
of  the  water,  that  is  to  say,  that,  to  the  force  of  the  surface 
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waves,  should  be  added  the  internal  forces  developed  in  the 
lower  strata  of  the  liquid,  whatever  be  its  true  form. 

The  direct  consequence  of  this  principle  is  that  the  modern 
cross  section  of  breakwaters  with  vertical  walls  seems  to  be 
the  most  rational,  and  that  we  should  try  to  carry  the  super- 
structure with  vertical  walls  to  the  greatest  possible  depth  ; in 
this  way  the  concentration  of  efforts  is  reduced  to  a minimum, 
and  consequently  the  specific  resistance  of  the  structure  exposed 
to  the  shock  is  raised  to  a ’maximum  ; at  the  same  time  the 
recoil  of  the  wave  at  the  foot  of  the  structure  is  reduced  to  a 
minimum,  with  corresponding  gain  for  the  solidity  of  the 
work. 

Finally,  and  in  what  touches  the  determination  of  the  force 
of  waves,  it  seems  to  me  that  the  Congress,  while  recognizing 
that  we  have  not  yet,  unfortunately,  sufficiently  sure  means  for 
determining  the  force  of  waves,  should  not  say  that  it  is  impos- 
sible to  accomplish  this  feat  some  day,  but  rather  should  it 
encourage  investigators  to  continue  their  researches  either  by 
the  way  of  theory  or  especially  by  the  way  of  experiment. 

Human  genius,  which  has  been  able  to  determine  the  motions 
of  the  stars,  may  also,  some  day,  measure  the  power  of  waves, 
(Loud  applause.] 

Mr.  Logatto,  General  Reporter,  answers  that  he  did  not  say 
in  his  conclusion  that  the  power  of  waves  « will  always  be 
» beyond  » but  only  that  « it  is  beyond  any  measurement.  » 
He  did  not  judge  the  future.  He  does  not  object  to  having  the 
conclusion  modified  in  the  way  stated  by  Mr.  Goen-Cagli,  by 
saying  that  the  power  of  waves  « has  been  until  now  beyond  » 
any  exact  measurement  ; which,  so  far  as  he  is  concerned,  is 
of  no  importance. 

Mr.  De  Thierry  accepts  the  text  proposed  by  Mr.  Logatto. 

Mr.  Inglese,  President.  — Taking  together  the  different 
remarks  made  by  members  of  the  Congress  on  the  three  conclu- 
sions of  the  General  Reporter,  he  thinks  that  the  Section  will 
perhaps  agree  on  the  following  changes  : 

« The  power  of  waves  and  the  essentially  dynamic  efforts 
)>  which  they  bring  to  bear  on  outside  breakwaters  have  been 
» until  now  beyond  any  exact  measurement. 
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» The  elTerts  of  destruction  on  works  in  the  sea  are  due  to 
» a repetition  of  dynamic  efforts  which,  in  like  manner,  it 
» has  been  so  far  inipossil)le  to  determine. 

» In  projects  for  new  works  in  the  open  sea,  the  engineer 
» will  find  most  valuable  information  by  examining  existing 
» works,  by  taking  into  com[)arative  consideration  the  regimen 
» of  the  swell  outside,  the  shar)e  of  the  shores  and  the  lay  of 
» the  bed  of  the  sea  in  the  af)proaches  to  the  port,  and  every 
» other  condition  which  may  give  him  useful  elements  on 
» which  to  work.  » 

These  conclusions  are  adopted  unanimously  by  the  Meeting. 

The  General  lleporter  then  reads  his  conclusions  on  the 
second  part  of  the  question  ; « Construction  of  breakwaters  out- 
» side  of  ports,  in  connection  with  the  power  of  the  waves  they 
» have  to  withstand.  » 

« Ilip-rap  breakwaters,  although  expensive  to  maintain,  are 
» suited  to  very  sheltered  shores  and  to  rather  shoal  water,  if 
» cheap  and  good  materials  be  at  hand,  and  if  they  be  not 
» affected  by  the  muddy  character  of  the  bottom. 

» When  works  are  exposed  to  very  heavy  seas,  resort  may 
» still  be  had  to  rip-rap  under  the  above-mentioned  conditions, 
))  by  adding  on  the  sea  side  — and  out  to  a certain  depth  — a 
» revetment  of  concrete  blocks.  The  arrangement  of  these 
» blocks  which  seems  to  be  the  best,  from  the  point  of  view  of 
» strength  and  maintenance,  is  to  drop  them  pell-mell  into 
» place,  save  for  studying  suitably  the  profile  of  the  revetment 
» so  as  to  cut  the  wave  at  the  level  of  the  sea  ; the  careful 
» placing  of  the  blocks  offers,  on  the  contrary,  serious  difficul- 
» ties.  It  may  be  broken  up  by  settlements  of  the  rip-rap  and 
» totally  destroyed  in  case  of  severe  storms  ; in  any  case  it 
» cannot  be  kept  in  repair  without  abandoning  the  very  prin- 
» ciple  of  the  system,  as  was  proved  by  the  damage  to  the 
» Genoa  breakwater  at  the  time  of  the  great  blow  of  November 
» 1898. 

» Breakwaters  having  a nucleus  of  rubble  stone  revetted  on 
» both  sides  with  carefully  laid  blocks  offer  no  security  against 
» very  heavy  seas,  as  shown  by  the  accidents  at  Leghorn  and 
» Civita-Vecchia.  whereas  this  type  may  render  good  service  in 
» sheltered  parts  of  the  coast  and  in  moderate  depths,  especially 
» if  it  be  a question  of  unimportant  works. 


» Breakwaters  with  vertical  or  nearly  vertical  faces  are 
» especially  suited  for  moderate  depths  on  hard  bottoms,  where 
» scours  are  not  to  be  feared  from  the  recoil  of  the  wave  or 
))  from  currents.  Resort  may  be  had  in  their  construction  to 
» masonry  laid  by  compressed  air  on  fairly  sheltered  shores  : 
» or,  through  lack  of  this  condition,  to  great  bags  of  concrete 
» sunk  from  scows,  or  to  the  very  regular  laying  of  concrete 
)i  blocks  set  by  means  of  Titans  and  with  close  joints  ; all  these 
» systems  involve  great  cost  and  cannot  be  used  for  unim- 
» portant  works. 

» Mixed  breakwaters  with  rip-rap  substructure  and  super- 
» structure  of  vertical  faces,  are  particularly  suited  to  tidal 
» seas  or  seas  where  the  tides  are  small  if  the  depth  of  water 
» be  great. 

» The  construction  of  the  superstructure  presents  no  diffi- 
» culty  in  tidal  seas  if  it  begin  at  the  level  of  the  water. 

» Where  the  tides  are  small,  resort  may  be  had,  on  sheltered 
» parts  of  the  coast,  to  laying  the  superstructure  entirely  with 
» carefully  set  blocks,  after  the  type  adopted  for  the  new  break- 
» water  at  Naples.  In  case  of  very  heavy  seas,  this  type  is  not 
» sufficiently  secure  and  can  be  replaced  advantageously,  in  a 
» few  cases,  by  large  monolithic  caissons  of  the  sort  used  at 
))  Bizerta,  care  being  taken  so  to  adjust  the  width  of  the  blocks 
» to  their  length  as  to  obtain  the  most  perfect  compactness  of 
» the  random  stone,  and  to  counterbalance  the  much  dreaded 
» effects  of  the  recoil  produced,  on  the  outside,  at  the  foot  of 
» the  blocks  by  the  shock  of  waves,  either  by  the  use  of  selected 
» materials  in  the  upper  part  of  the  outer  risberm,  or  by 
» loading  down  and  defending  this  risberm  by  means  of  pro- 
» tection  blocks  at  the  foot  of  the  caissons.  » 

Mr.  De  Joly.  — I have  asked  for  the  floor  in  order  to  offer 
a few  remxarks  on  the  general  report  and  to  complete  my  own 
report  in  what  touches  the  Bizerta  breakwaters. 

I have  to  thank  M.  Logatto  for  the  analysis  which  he  has 
been  so  kind  as  to  make  of  my  report ; but  I shall  ask  his 
permission  to  rectify  a few  points  which,  perhaps  through  an 
error  of  translation,  do  not  seem  to  me  to  be  quite  accurate. 

There  is  nothing  didactic  in  my  report.  I have  only  stated 
what  has  been  done  in  France  and  told  with  what  success. 


I made  intentionally,  a distinction  between  the  breakwaters  of 
the  (Channel  and  the  Ocean  ports  and  those  of  the  Mediterra- 
nean ports.  Mr.  Logatto  has  not  been  led,  in  his  general 
report,  to  sei)arate  tidal  from  non-tidal  seas,  and  hence,  some 
of  the  observations  taken  from  my  report  have  a meaning  which 
it  was  not  intended  that  they  should  have. 

Thus,  for  example,  1 stated  that  rip-rap  breakwaters  were 
inadmissible  on  unsheltered  coasts,  but  only  on  tidal  seas. 
The  history  of  the  great  work  at  Cherbourg  shows  that  it 
became  obligatory  to  build  it  in  accordance  with  a mixed  type 
having  a vertical  wall  on  a rip-rap  foundation,  seeing  that  it 
was  impossible  to  maintain  an  inclined  slope  made  of  random 
stone  and  natural  blocks  between  the  levels  of  the  lowest  and 
highest  water.  This  difficulty  disappears  in  the  Mediterra- 
nean. There  is  no  fundamental  distinction  to  be  made  between 
breakwaters  built  of  rip-rap  and  natural  blocks  and  those  made 
of  rip-rap  and  artificial  blocks.  Natural  and  artificial  blocks 
have  each  their  partisans  ; the  former  are,  for  equal  volumes, 
the  heavier,  they  resist  chemical  action  and  wear  and  tear 
better,  but  as  a rule  they  are  insufficient  when  the  violence  of 
the’  waves  renders  it  necessary  to  make  the  revetment  blocks 
very  heavy.  Quartzite  blocks  of  30  tons,  such  as  are  used  at 
Cherbourg,  are  not  to  be  found  everywhere  ! Artificial  blocks, 
put  in  place  with  the  precautions  mentioned  in  my  report,  may 
be  considered  as  better  seated. 

The  French  translation  of  the  general  report  makes  me  say 
that  mixed  breakwaters  with  a vertical  superstructure,  begun 
at  the  level  of  low  tide,  was  required  for  very  exposed  shores 
on  tidal  seas.  I said  only  that  this  type  of  work  had  been  uni- 
formly adopted  at  the  French  ports  of  the  Channel  and  the 
Ocean  ; but  1 was  careful  to  add  that  on  shores  exposed  to  excep- 
tionally heavy  seas,  like  those  at  the  bottom  of  the  Gulf  of 
Gascony,  the  type  might  become  insufficient  or  at  least  uneco- 
nomical, and  I mentioned  the  examples  of  Bilbao  and  Saint 
.Jean  de  Luz.  I do  not,  for  this  reason,  any  the  less  consider  this 
type  as  the  normal  one  on  the  French  coasts  of  the  Ocean  and 
the  Channel.  It  has  given  excellent  results  at  the  West  break- 
water at  Cherbourg,  which  is  to  be  prolonged  with  the  same 
cross  section, and  it  is  interesting  to  compare  the  cost  per  running 
metre  of  the  Carnot  breakwater  at  Boulogne  (6000  francs)  with 
those  of  the  Dover  breakwaters  built  according  to  the  vertical 
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type  in  average  depths  slightly  greater  than  those  found  at 
Boulogne,  but  with  the  same  tidal  conditions  and  equivalent  or 
better  exposure.  Mr.  Vehnon-Harcourt  puts  this  cost  at 
30,488  francs  for  the  jetties  of  the  military  port,  and  12,000  fcs 
for  the  East  jetty,  built  partly  of  open  work  ; and  yet,  according 
to  a report  of  Mr.  Mathews  at  the  Saint-Louis  Congress,  the 
waves  have  never  exceeded  13  feet  since  work  was  begun  on 
the  new  port. 

Finally,  in  opposition  to  Mr.  Coen-Cagli’s  opinion  about 
laying  carefully  placed  blocks  with  broken  joints,  Mr.  Logatto 
has  used  the  observation  which  I made  about  the  Agha  break- 
water where  these  blocks  are  set  in  independent  columns. 
I think  that  I must  here  recall  the  fact  that  settlements  are  to  be 
feared  at  Algiers  by  reason  of  the  height  of  the  rip-rap  core 
and  of  the  mudlike  character  of  the  ground,  and  furthermore 
that  the  shell  of  carefully  laid  blocks  of  the  Agha  is  protected 
on  the  seaward  side  by  a line  of  blocks  which  are  simply  thrown 
in.  The  arrangement  of  regularly  laid  blocks  adopted  at  the 
Agha  would  not  seem  to  me  to  be  fully  justified  under  different 
circumstances. 

I come  now  to  the  Bizerta  breakwaters.  My  report  tells  about 
the  effects  produced  on  the  works  by  the  storms  of  1904, 
including  the  one  of  the  latter  part  of  November  ; it  can  be  seen 
from  this  report  that  something  will  follow  these  effects,  but  it 
cannot  say  what  this  will  be.  The  reporters  of  the  Congress 
received,  toward  the  end  of  last  year,  pressing  letters  from  our 
eminent  Secretary  General  who  insisted  upon  receiving  their 
work  before  December  31  ; I sent  mine  in  on  the  28th.  Our 
colleagues,  Messrs.  Nyssens-Hart  and  Piens,  who,  if  they 
presented  no  report  on  the  question  under  discussion,  prepared 
a very  interesting  communication  on  the  port  of  Zeebrugge, 
must  have  done  the  same.  But  if  the  « Quos  ego  » of  Mr.  Du- 
FOURNY  could  cut  short  the  whims  of  delay  of  certain  reporters, 
they  did  not  arrest  the  storms  on  the  Mediterranean,  or  even  on 
the  Belgian  Coasts.  December  31,  the  day  of  fatal  settlement, 
saw  a storm  which,  it  appears,  made  a breach  in  the  outside 
defence  and  in  the  inner  quay  wall  at  Zeebrugge:  I trust  that 
one  of  our  Belgian  colleagues  will  give  us  some  information 
about  this  accident  and  will  tell  us  not  only  how  the  big  blocks 
acted,  but  also  the  rip-rap  and  fascine  work  of  the  substructure. 


Ureal  damage  was  done  at  Hizerta,  on  January  28,  1905,  by  a 
storm  from  the  N.  and  N.-N.-E. 

ddiis  storm  exceeded  in  violence  ail  that  had  gone  before, 
because  it  dislocated  a great  length  of  the  North  breakwater 
wliich  had  been  Ijuilt  l>y  the  Company  which  had  the  conces- 
sion for  the  port  from  1889  to  1895,  and  which,  in  spite  of  the 
weakness  of  its  f>rofile  and  the  poor  quality  of  the  natural 
blocks  of  the  revetments,  had  stood  well  for  10  years,  as  stated 
in  my  rei>ort.  The  natural  blocks  and  rip-rap  were  carried  out 
to  sea  and  the  overhanging  masonry  superstructure  was  split 
lengthwise.  An  almost  complete  rebuilding  of  the  upper  works 
was  necessary  ; it  seems  to  have  been  carried  out  along  the 
lines  adopted  for  the  extension  of  the  great  jetty  at  Oran. 

The  breakwater  built  by  the  Navy  between  1899  and  1904,  of 
a mixed  type,  with  monolithic  blocks  of  5000  tons,  suffered  less; 
still  it  was  much  damaged  both  in  the  substructure  and  in  the 
vertical  wall  which  surmounts  it.  The  outside  risberm  of  large 
natural  rip-rap  blocks,  which  protected  the  foot  of  the  monoli- 
thic blocks  and  which  had  scarcely  been  disturbed  by  former 
storms,  was  thrown  out  of  order  ; the  heavy  rip-rap  was 
carried  away  completely  by  the  recoil  wave  and  fell  so  as  to 
reduce  the  slope  of  the  substructure  to  3/1.  Important  cracks 
and  settlements  were  made  in  the  vertical  wall  : the  concrete 
in  the  joints  between  the  5000-ton  blocks  disappeared  entirely 
and,  where  these  joints  were,  the  masonry  superstructure 
showed  real  triangular  breaches.  Some  of  the  settlements  of 
the  large  blocks  are  vertical,  others  are  accompaned  with 
movements  towards  the  harbor  side.  These  transverse  move- 
ments are  especially  marked  in  four  blocks  situated  near 
the  south  end  of  the  breakwater  ; one  of  them  amounts  to  as 
much  as  a metre. 

The  extension  of  the  north  jetty,  built  by  the  Navy  with  a 
cross-section  similar  to  that  of  the  breakwater,  acted  better. 
The  outside  risberm  of  the  substructure  was  stripped  and  the 
great  artificial  blocks  settled  a little  ; but  the  latter,  which  had 
not  yet  been  bound  together  by  concrete  joints,  were  not 
disturbed. 

The  strength  of  the  storm  of  January  28  showed  still  better 
than  that  of  the  preceding  storms  that  : 

the  danger  of  the  recoil  which  takes  place  at  the  foot  of  the 
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great  5000-ton  blocks  of  the  Bizerta  cross-section,  still  further 
raised  by  a superstructure  of  perhaps  excessive  height ; 

the  disadvantage  of  binding  these  blocks  together  after  laying 
them. 

The  fissures  through  which  the  waves  were  able  to  tear  off 
a few  portions  of  the  masonry,  are  due  mainly  to  the  masonry 
having  given  way  to  the  straims  produced  at  points  where 
adjacent  blocks  came  into  contact. 

It  is  also  evident  that  the  poor  quality  of  the  rip-rap  and  of 
the  natural  blocks  obtained  from  the  quarries  near  Bizerta 
contributed  toward  the  settlement  and  injuries  to  the  sub- 
structure. 

In  view  of  the  urgency  of  the  case,  large  natural  blocks  from 
this  same  source  were  used,  nevertheless,  in  1905  for  reloading 
the  outside  risberms  ; they  form  a first  bed  which  will  be  inclosed 
later  with  large  natural  blocks  of  hard  stone  and  with  artificial 
blocks  of  33  tons.  The  new  revetment  of  the  substructure  will 
be  moved  out  to  12  to  15  metres  in  front  of  the  foot  of  the 
vertical  wall  ; its  surface  will  have  a slope  proportioned  to 
that  of  the  substructure  as  dressed  down  by  the  waves.  The 
inside  risberm  will  be  raised  greatly  at  the  point  where  the 
blocks  were  thrown  out  of  place,  in  order  to  oppose  their 
tendency  to  overturning. 

The  making  over  of  the  masonry  of  the  blocks  or  of  the  sub- 
structure will  be  also  carried  on  by  taking  great  care  to  keep 
the  corresponding  parts  of  blocks  entirely  independent  of  each 
other. 

Such  are  the  lessons  that  I can  give  to  the  Congress  on  the 
present  state  of  the  new  jetties  at  Bizerta.  May  they  help  to 
cast  light  on  the  conditions  for  use  of  big  monolithic  blocks 
which,  if  one  may  judge  by  the  reports  presented  on  the  fourth 
question,  are  occupying  much  of  the  attention  of  maritime 
Engineers. 

Mr.  Logatto,  General  Reporter.  — In  the  matter  of  Mr.  De 
Joey’s  remarks  about  my  general  report  I wish  to  observe  : 

aj  As  to  laying  blocks  with  broken  joints,  I said  in  my  report, 
that  as  this  mode  of  laying  « does  not  allow  the  blocks  to  follow 
» the  settlements  due  to  the  height  of  the  rip-rap  core  and  some- 
» times  to  the  mudlike  character  of  the  bottom  it  becomes  the 
» cause  of  flexions  and  interior  reactions  » &c.;  and  that  such 


is  Mr.  De  .Joi.y’s  oi)iiiioii.  Now,  he  has  said  this  in  connection 
with  the  Aglia  t)reak water  at  Algiers  ; and  the  general  truth  of 
what  1 advanced  is  not  lessened,  because  it  is  a question  here  of 
mixed  breakwalers  with,  a rip-rap  substructure  and  a super- 
structure, and  for  these  structures  the  height  of  the  ri[)-rap  core 
should  be  always  considered  and  frequently  the  inudlike 
character  of  the  bottom.  If  there  were  no  rip-rap  substructure, 
the  laying  of  the  blocks  with  broken  joints  would  be  as  good  as 
building  them  up  in  indei)endent  piers. 

b)  The  distinction  which  1 have  been  led  to  make  between 
rip-rai)  natural  blocks  and  jetties  made  of  concrete  blocks, 
was  suggested  by  the  difference  between  the  two  systems  of 
laying  these  blocks  (pell-mell  and  regularly j,  and  regularity 
is  only  possible  with  concrete  blocks.  Furthermore,  concrete 
blocks  which  are  always  regular  in  shape  and  of  constant 
volume  for  a given  work,  cannot  be  considered  as  are  the 
natural  blocks  whose  shapes  are  irregular  and  their  volumes 
very  variable,  and  these  latter  blocks  give  a compact  structure 
which  cannot  be  had  with  the  concrete  blocks. 

Mr.  N.  Dyce-Gay.  — In  studying  the  excellent  reports,  pre- 
sented to  the  Congress,  on  breakwaters  built  with  rip-rap  or 
random  stone  foundations,  there  is  found  to  be  a discussion, 
carried  on  with  all  the  resources  of  science  and  experience, 
directed  toward  trying  to  erect  a good  structure  on  a bad 
foundation. 

We  are  now  all  agreed  that  this  foundation  is  bad,.  Loose 
stones  in  the  sea  may  be  compared  to  a lightly  deposited  pile  of 
coal  on  shore,  whereon  nobody  would  build,  especially  if  the 
structure  would  be  exposed  to  powerful  forces  like  those  of  (he 
waves. 

I hope  that  the  Section  will  pronounce  against  the  continued 
use  of  this  sort  of  base  hereafter. 

But  if,  all  the  same,  there  is  nothing  to  do  but  use  this  system^ 
I think  that,  instead  of  placing  vertical  walls  above  the  rip-rap, 
it  would  be  better  to  increase  the  height  and  width  of  the  rip-rap 
bank  and  protect  it  with  big  blocks,  bags  of  concrete  or  concrete 
cylinders  with  rounded  ends,  all  placed  as  a revetment  on  the 
slope. 

I recognize  the  difficulties  of  working  without  small  stone  in 
great  depths,  of  30  metres  as  at  Genoa  or  Naples,  and  I shall 


iiieniion  a system  which  1 have  tried  while  making  the  foun- 
dations for  piers  of  large  bridges.  It  is  a question  of  using 
cast-iron  cylinders  for  these  bridges.  The  cylinders  are  stood 
on  the  bottom,  then  the  earth  is  dredged  out  from  the  inside, 
without  removing  the  water,  and  their  descent  is  assisted  by 
adding  weights  ; when  they  are  down  to  their  bearings  the 
bottom  is  sealed  up  with  concrete  laid  under  water,  then  the 
cylinders  are  emptied  with  a pump  and  the  filling  is  continued 
dry. 

In  order  to  apply  this  system  to  the  foundation  of  a break- 
water in  30  metres  (98.40  feet)  of  depth,  I should  use  cast  iron 
cylinders  3.50  m.  in  diameter  which  I would  fill  with  concrete 
to  a height  of  22.50  m.  above  the  bottom,  after  having  surround- 
ed them  with  rip-rap.  I should  then  remove  the  part  of  the 
cylinder  above  the  concrete  and  the  foundation  would  be  ready 
to  receive  the  masonry  superstructure. 

Concrete  could  be  used  for  the  cylinders  instead  of  cast  iron, 
as  has  been  done  sometimes  in  founding  quay  walls  (as  at 
Glasgow,  for  example). 

As  to  my  method  of  making  foundations  with  concrete  in 
bags,  it  is  described  in  my  report  to  the  Congress  ; I wish  merely 
to  add  that  the  Aberdeen  works  mentioned  therein  cost  in  all, 
inclusive  of  cost  of  installation,  derricks,  scaffolds  built  in  the 
sea,  reclaiming  of  land  &c.,  about  50  francs  per  cubic  metre  of 
concrete  in  place  (=  S 8.00  per  cubic  yard  approximately). 

I also  mentioned  in  my  report  a system  used  in  Scotland  for 
building  below  water  with  fresh  concrete,  and  I wish  to  mention 
especially  the  Buckie  works  and  those  for  the  extension  of  the 
breakwater  of  the  old  port  of  Wick,  about  which  I was  con- 
sulted and  which  were  directed  by  one  of  my  assistants.  As 
said  in  my  report,  the  dose  of  cement  in  the  concrete  was  much 
greater  than  usual  (1  of  cement,  i of  sand  and  2 of  broken 
stone);  but  this  outlay  was  balanced  by  the  less  cost  of  machinery 
and  installations.  In  order  to  place  soft  concrete  in  place,  drop- 
bottom  boxes  of  9 tons  capacity  were  used.  These  works  were 
very  successful  ; they  were  built  35  yars  ago.  Mr.  Vernon- 
Harcourt  also  gives,  in  his  report,  a description  of  a small 
work  which  he  built  in  this  way  ; but  I do  not  think  that  he 
claims  to  have  been  the  first  to  use  the  system  of  which  I made 
a trial  myself  in  1870.  Although  this  system  is  good,  care  must 
be  had  as  to  the  place  and  way  of  working,  otherwise  layers  of 


« l(ii lance  » may  form  and  interfere  with  the  setting  of  the 
con  (Tele. 

As  for  the  su[jerstruciui-e,  1 hope  that  the  Section  will  con- 
sider the  vertical  wall  as  best.  1 have  always  given  a batter  of 
lAs  to  the  sides  ; in  some  cases  it  might  l)e  r)referable  to  increase 
this  to  1/4  so  as  not  to  inclose  too  great  a quantity  of  air  between 
the  advancing  wave  and  the  work,  as  this  would  cause  the 
throwing  upward  of  great  jets  of  water. 

As  to  the  system  of  construction  for  the  superstructure,  1 have 
nothing  new  to  say,  so  1 shall  do  no  more  than  mention  the 
various  types,  viz.  : — 

1"  Sti'iicture  of  big  blocks,  surmounted  by  a monolithic  mass 
of  concrete  masonry  ; 

2°  Structure  of  bags  of  concrete  with  top  monolothic  mass  ; 

Wholly  monolithic  structure  ; 

4“  Floating  blocks  or  caissons  as  at  Zeebrugge,  Bilbao,  Bizerta; 

h'’  Coffer-dam  blocks,  adopted  for  new  breakwaters  in  Den- 
mark ; 

6°  Cylindrical  blocks  of  100  to  200  tons  in  place,  of  which 
models  have  been  shown. 

Don  Julio  Valdes  y Hamaran,  Assistant  Director  of  the 
Port  of  Barcelona.  — I express  to  the  Congress,  in  my  own 
name  and  in  that  of  my  colleagues  of  the  Spanish  Delegation, 
our  satisfaction  in  the  matter  of  the  important  general  report 
presented  by  Mr.  Logatto,  and  of  the  other  very  interesting 
articles  presented  by  the  other  reporters.  It  would  not  be 
possible,  indeed,  to  state  more  tersely  and  at  the  same  time  more 
precisely  the  present  state  of  the  technique  of  this  very  difficult 
sort  of  constructions.  I express  also  our  satisfaction  in  this 
that,  at  the  port  of  Barcelona  which,  every  one  knows,  is  the 
first  in  Spain  in  importance  of  traffic,  there  is  under  construc- 
tion to-day  a breakwater  whose  project,  aproved  in  1903,  not 
only  rests  entirely  on  the  principles  pointed  out  in  the  conclu- 
sions of  the  honorable  General  Reporter,  but  also  presents  a 
whole  which  is  harmonious  in  all  its  parts  by  giving  to  each  an 
exact  and  very  important  role  to  fulfil. 

The  idea  of  this  type  of  breakwater  is  derived  from  the  type 
of  the  one  built  so  successfully  by  Mr.  Carrucha,  Engineer  at 
the  port  of  Bilbao,  after  a violent  storm  had  carried  away  the 
superstructure  resting  on  a mass  of  big  concrete  blocks  thrown 


ill  at  raiidoin.  Mr.  Caruugha,  instead  of  abandoning  the  mass 
entirely,  counted  upon  its  assistance  in  rebuilding,  further 
inside,  the  breakwater  composed  of  monolithic  caissons.  In 
this  way  the  cross-section  of  the  new  structure  could  be  reduced. 

At  Barcelona,  where  resort  had  necessarily  to  be  had  to  safe 
systems,  depths  of  16  to  20  metres  being  in  question, 
the  Bilbao  type  was  imitated,  and  the  arrangements  of  the 
work  are,  in  few  words,  as  follows  : 

A rip-rap  substructure  is  levelled  off  on  the  outside  at  6 metres 
below  the  water  surface.  A mass  of  big  80-ton  concrete  blocks 
thrown  in  at  random,  rises  as  a superstructure  on  the  outside 
from  9 metres  below  to  2 metres  above  the  level  of  the  sea. 
Inside  there  is  a wall  composed  of  monolithic  caissons,  forming 
— according  to  the  conclusions  of  the  General  Reporter  which 
have  just  been  read  — ■ the  last  word  in  this  sort  of  works  ; 
between  the  outer  work  and  the  caissons  a rip-rap  filling  of  big 
natural  blocks  connects,  so  to  speak,  the  two  works  and  is 
loaded  down  by  a double  tier  of  concrete  guard  blocks  set  so  as 
to  break  joints. 

The  quay  and  the  shelter  wall  of  the  breakwater  rest  on  the 
monolithic  caissons. 

The  advantages  offered  by  this  type  are  mainly  as  follows  : 

1°  Obtaining  quickly  a shelter  on  the  body  of  the  work  and  in 
the  harbor  through  the  outer  work  of  blocks,  thrown  in  at 
random  ; ^ 

2“  Safety  and  ease  of  work  in  placing  the  monolithic  blocks 
by  reason  of  the  shelter  given  by  the  said  outer  work  ; 

3®  Great  reduction  in  the  time  necessary  for  the  construction 
of  the  work  ; 

4°  Reduction  of  risk  of  injury  and  damage  during  construc- 
tion ; 

5°  Marked  reduction  in. the  net  cost. 

I ask  the  attention  of  the  Congress  to  the  construction,  trans- 
portation and  placing  of  the  monolithic  caissons.  As  a matter 
of  fact,  these  caissons  could  be  made  of  concrete  with  several 
compartiments,  without  any  metallic  stiffening  either  inside 
or  outside,  and  by  very  simple  methods  which  were  perfected, 
naturally,  as  the  work  went  on.  The  following  dimensions 
were  adopted  as  the  most  suitable  : — 

Width  6 metres,  height  7 m.,  length  14  m.;  still  it  is  believed 
that  the  system  would  be  perfectly  applicable  with  larger 


(liincnsioiis.  Furthermore  the  net  cost  i)er  unit  would  he  less 
as  the  use  of  cement  and  the  cost  of  transportation  of  the  blocks, 
which  are  inversely  proportional  to  the  volume  of  the  latter, 
would  be  reduced. 

The  result  with  us  was  that  the  total  cost  per  cubic  metre  of 
concrete  in  [)lace  amounted  to  only  28  francs  (=  $ 4.43  per  cubic 
yard  ai)proximately)  ; that  is  to  about  half  the  price  attained  in 
the  French  and  Belgian  ports. 

These  caissons  were  f)ut  afloat  very  easily  by  means  of  the 
depositing  floating  dock  in  possession  of  the  Commission  for  the 
Works  of  the  Fort  of  Barcelona,  and  their  transportation  afloat 
was  had  by  any  tug. 

They  were  easily  placed  by  setting  suitable  supports  on  the 
botfom  and  by  manoeuvring  in  the  bottom  of  the  caissons  valves 
worked  by  vertical  rods  ; these  valves  let  the  caisson  be  sunk 
regularly  and  without  the  least  danger. 

In  each  caisson,  water  was  introduced  into  the  centre  compart- 
ments and  not  into  those  at  the  ends  which  are  filled,  free  from 
water,  with  concrete  or  with  masonry  if  this  be  preferred. 

When  a caisson  is  set  and  ballasted  by  filling  the  extreme 
compartments,  the  water  is  pumped  out  of  the  centre  compart- 
ments which  are  then  filled  dry  until  the  caisson  is  filled  solid. 
In  order  to  hasten  the  placing  of  the  concrete,  we  use  iron  drop* 
bottom  boxes  containing  10  cubic  metres,  which  were  filled 
from  the  concrete  mixers  and  carried  by  a floating  derrick  to 
the  edge  of  the  caisson. 

For  a few  caissons,  blocks  which  were  at  hand  were  used  in 
the  concrete  mass  ; but  that  is  only  an  expedient  which  is  by  no 
means  necessary  and  generally  not  to  be  recommended  ; on  the 
contrary,  it  is  better  to  obtain  wholly  homogeneous  and  mono- 
lithic masses  by  filling  the  compartments  with  concrete. 

Such  in  few  words  is  the  new  type  of  breakwater  which  we 
offer  for  the  consideration  of  the  Congress  and  whose  advantages 
will  surely  appear  to  the  engineers  who  are  engaged  on  these 
difficult  constructions. 

Consequently  I have  the  honor  to  propose,  in  the  name  of 
Mr.  Don  Carlos  De  Angulo  y Bertram,  Director  of  the  Works 
of  the  Port  of  Barcelona  and  in  my  own  personal  name,  the 
following  conclusion  to  be  adopted  by  the  Congress  : 

The  type  of  breakwater  selected  for  the  new  works  of  the  port 
of  Barcelona  may  be  considered  as  acceptable  in  all  cases  where 


the  power  of  the  waves  is  included  between  the  limits  of  15  and 
20  tons  pressure  per  square  metre  ; it  is  to  be  recommended  for 
its  ease  of  execution,  its  stability  and  its  really  remarkably  low 
net  cost,  which,  in  average  depths  of  16  metres,  is  included  be- 
tween 11,000  and  12,000  francs  per  running  metre  (==$645  and 
$705  per  running  foot)  of  the  work. 

(Loud  applause.) 

Mr.  Coen  Gagli.  — 1 have  asked  for  the  floor  in  order  to  make 
a few  general  remarks  on  the  conclusions  of  the  General  Re- 
porter : 

On  the  first  conclusion,  referring  to  rip-rap  breakwaters. 

I held  in  my  report  that  this  type  may  be  replaced,  generally, 
by  the  mixed  type.  This  refers  only  to  very  important  break- 
waters. I would  propose  saying,  finally,  « that  rip-rap  is  suited 
for  unimportant  jetties  , which  also  applies  to  sheltered  parts  of 
the  shore  and  small  depths  of  water. 

As  to  the  second  conclusion,  I find  that  it  is  just  and  conforms 
to  Mr.  De  Joey’s  report,  but,  as  a rational  type  is  sought,  I think 
that  we  may  not  set  aside  the  first  cost  and  the  cost  of  repairs. 
Both  are  enormous  in  the  type  proposed  by  the  General  Re- 
porter. 

It  was  just  in  order  to  reduce  this  cost  of  maintenance  that 
Mr.  Parodi,  Inspector  of  the  Corps  of  Civil  Engineering,  pro- 
posed in  1879,  for  the  first  time,  to  replace  the  revetment  of 
blocs  thrown  in  at  random,  with  a revetment  of  blocks  carefully 
laid.  I agree  perfectly  with  the  General  Reporter  as  to  the  poor 
results  given  by  this  latter  system  of  revetment. 

In  the  discussion  on  the  preference  to  be  given  to  the  type  with 
vertical  walls  on  top  of  rip-rap, as  compared  to  the  simple  rip-rap 
type,  the  General  Reporter  attributes  to  me  an  underlined 
always  whose  paternity  I cannot  recognize.  I have  considered 
only  works  of  great  importance  ; I think  that  for  these  works 
the  rip-rap  type  can  be  replaced  advantageously  by  the  type 
with  vertical  walls  on  rip-rap,  consideration  being  paid  to  the 
way  in  which  the  sea  acts  against  obstacles. 

I have  also  confirmed  fully  the  conclusions  of  preceding  Con- 
gresses, that  is  : that  the  choice  of  the  system  depends  on  a 
large  number  of  very  variable  local  circumstances. 


The  (ieiieraJ  Uei)orter,  after  tiavirig  done  the  Naples  break- 
waier  the  honor  of  raising  it  to  the  grade  of  a lyya,  takes  away 
all  honor  from  it  \>y  adding  that  this  type  can  only  be  adopted 
in  little  exi)Osed  localities.  1 should  be  glad  to  have  the  opinion 
of  the  Meeting  on  this  point. 

Mr.  Vkunon-Haucouht.  — Gentlemen,  1 agree  [jerfectly  with 
the  greater  i)art  of  the  conclusions  of  the  General  Reporter. 
There  is  only  one  point  on  which  I do  not  wholly  share  his 
opinion  : I do  not  think  that,  in  the  mixed  type,  the  masonry 
sui>erstructure  surmounting  the  rip-rap  substructure  can  be 
limited  to  the  low  water  level  and  consequently  offer  no  difficulty 
in  construction,  as  the  General  Reporter  has  said.  In  England 
a lower  level  than  this  has  generally  been  taken  : but  in  a few 
cases  a vicious  system  has  been  adopted  for  this  superstructure, 
and  discomfitures  have  been  met  with.  Thus  on  one  occasion 
two  walls  were  tried  with  a filling  of  stones  between  them. 
They  did  not  resist  at  all  ; the  breakwater  was  destroyed.  There 
should  have  been  one  single  mass  instead  of  two  walls.  In 
England,  for  the  Atlantic  coast,  the  superstructure  has  been 
carried  down  nearly  to  6 metres  below  the  lowest  water.  Per- 
sonally, I think  that  it  is  better  to  go  even  lower,  perhaps  to 
10  metres  below  low  water. 

As  to  the  comparison  made  by  Mr.  De  Joly  between  the  cost 
per  running  metre  of  the  Carnot  breakwater  at  Boulogne,  whose 
superstructure  is  founded  at  the  level  of  low  tide  (6,000  francs 
per  running  metre),  and  that  of  the  two  jetties  at  Dover  which 
amounts,  according  to  data  furnished  by  myself,  to  30,448  fcs 
for  the  military  port  and  12,000  fcs  for  the  East  jetty,  I must 
say  that,  in  my  opinion,  these  jetties  cost  too  dear.  The  fact 
that  the  exposure  of  the  Channel  is  very  different  from  that  of 
the  Atlantic  was  not  sufficiently  considered  ; furthermore  the 
Government  engineers  did  things  very  largely  without  troubling 
themselves  too  much  about  expenses.  I think  that  the  Engi- 
neer’s duty  is  to  build  solidly,  but  he  should  also  not  spend  more 
than  is  necessary. 

Mr.  Batard-Razeliere,  Chief  Engineer  of  the  Fonts  et 
Chaussees.  — The  worth  of  the  system  of  construction  consisting 
of  a core  of  natural  rip-rap  protected  on  the  sea  side  by  a revet- 


inent  of  ciriificial  blocks  has  just  been  disputed  ; allow  me  to 
make  a few  additional  explanations  on  this  system  which  has 
been  used  successfully  for  some  sixty  years  on  the  great  break- 
water of  the  port  of  Marseilles,  over  a total  length  of  more  than 
four  kilometres  (=  2 1/2  miles)  and  in  depths  varying  from  10  to 
30  metres.  These  considerations  will  also  support  the  conclu- 
sions of  the  honorable  General  Reporter.  1 begin  by  saying 
that  I shall  take  care  not  to  lay  down  any  determined  type  of 
jetty  to  the  exclusion  of  all  others,  for  the  reason  that  the  solu- 
tion to  be  adopted  for  each  special  case  depends  on  local  condi- 
tions which  have  an  influence,  necessarily  on  the  arrangement 
and  dimensions  of  the  cross-section  ; but  I am  convinced  that 
the  Marseilles  type  can  answer  admirably  well  the  greater  part 
of  the  cases  which  can  arise  in  Mediterranean  ports,  by  simply 
modifying,  be  it  understood,  as  necessities  arise,  the  artificial 
block  revetment  as  well  as  the  classification  and  the  way  of 
laying  the  natural  rip-rap.  It  is  with  intention  that  I say  no- 
thing about  the  Ocean  ports,  where  it  is  wholly  natural  that 
advantage  should  be  taken  of  the  play  of  the  tide  to  build  in  the 
open  air  as  a monolith  the  part  of  the  breakwater  which  rises 
above  low  water,  and  where  the  rip-rap  core  is  merely  a foun- 
dation. 

I consider  in  the  first  place  that  the  type  in  question  is  certainly 
of  the  most  rational  character  because  the  exterior  slope  below 
the  level  of  the  water  is  made  up  of  materials  of  which  the 
individual  mass  varies  progressively  in  the  same  direction  as 
does  the  action  of  the  waves  on  the  slope.  At  Marseilles  for 
example,  on  the  last  section  built,  the  artificial  14  cubic-metre 
blocks,  weighing  about  33  tons  extend  down  to  6 and  10  metres 
below  the  water  level,  those  of  1300  to  3900  kilos  (=  2860  to 
8580  lbs)  lie  between  10  and  14  metres  below  and  finally  those 
of  100'  to  1300  kilos  ( =220  to  2860'  lbs)  below  14  metres.  The 
small  stone,  spalls  and  refuse  are  reserved  for  the  centre  of 
the  mass  and  for  the  foot  of  the  interior  slope. 

This  formation  of  the  mass  makes  it  necessary  to  divide  the 
natural  rip- rap  into  a certain  number  of  classes  corresponding 
to  the  different  sizes.  But  this  sorting  is  ordered,  in  the  quarry 
itself,  by  the  way  of  loading  the  materials,  which  is  done  by 
meaus  of  derricks  for  the  blocks,  the  small  stone  is  loaded  by 
hand,  and  the  spalls  and  refuse  with  the  shovel  : hence  it 
involves  no  special  attention.  The  classification  of  the  materials 


also  oilers  tlio  advanlago  of  obtaining  an  appreciable  economy 
1).V  tile  increase  of  the  voluirK*  of  voids. 

It  seems  useful  also  to  call  attention  to  the  laying  of  the  arti- 
ficial blocks  which  form  the  revetment.  When  the  expression 
« blocks  laid  pell-mell  » is  used,  it  must  not  be  thought  that  the 
best  arrangement  is  that  which  is  given  over  to  chance.  It  is, 
in  my  opinion,  of  great  importance  that  the  blocks  should  be 
set  one  by  one  with  a floating  shear  legs,  so  that  their  largest 
dimension  shall  be  laid  perpendicular  to  the  line  of  the  work, 
and  that  they  shall  be  as  close  to  each  other  as  possible. 

The  fewer  voids  there  are  in  the  revetment  the  better  are  the 
chances  for  stability  and  duration.  The  sea  then  takes  upon 
itself  the  care  of  obtaining  the  irregularity  needed  to  wear  out 
the  power  of  the  waves. 

It  is  this  thought  which  led  the  engineers  of  the  port  of  Cette 
to  build  the  revetment  of  the  extension  of  the  breakwater  beyond 
4 metres  below  the  water  surface  with  semi-coursed  artificial 
blocks  (blocs  artiftciels  a demi-arrirnes),  and  they  have  only  to 
feel  happy  over  the  result. 

It  is  also  essential  to  make  a risberm  of  natural  blocks  of  the 
largest  size  in  front  of  the  revetment,  and  to  watch  carefully 
over  its  preservation  so  as  to  prevent  the  artificial  blocks  from 
falling  to  the  foot  of  the  slopes.  Finally,  to  close,  I shall  add 
that  this  type  of  breakwater  may  be  considered  as  the  most 
economical  in  the  matter  of  construction  on  all  shores  where 
there  is  plenty  of  stone,  where  the  depth  of  the  water  is  not 
excessive  and  where  provision  is  to  be  made  for  a broad  quay  on 
a rip-rap  embankment  behind  the  work. 

Mr.  Nyssens-Hart.  — Gentlemen,  — Mr.  De  .Joey,  who  has 
given  us  a most  interesting  account  of  the  Bizerta  breakwater, 
calls  for  one  of  the  Belgian  engineers  here  present  to  tell  the 
Meeting  what  took  place  on  the  night  of  December  30  and  31  1904 
at  Zeebrugge,  how  the  accident  to  the  great  breakwater  was 
brought  about  and  what  were  its  consequences. 

I think  that  I can  reply  to  this  call  of  Mr.  De  .Joey  and  I hope 
that  what  I say  may  interest  the  Meeting. 

So  far  as  Zeebrugge  is  concerned  the  case  is  the  same  as  the 
one  which  Mr.  De  Joey  has  mentioned  at  Bizerta. 

That  report  on  the  works  at  Zeebrugge,  having  been  handed 
in  on  December  30,  could  not  take  into  account  the  storm  which 


raged  on  December  31  and  which  inflicted  serious  damage  on 
the  works.  There  is  however  between  the  case  of  Bizerta  and 
that  of  Zeebrugge  an  essential  difference  to  which  attention 
must  l)e  called.  The  breakwater  at  Bizerta  was  built  several 
years  ago  ; its  condition  had  become  definitive  : at  Zeebrugge, 
on  the  contrary,  the  sea  surprised  the  work  in  course  of  construc- 
tion before  it  had  acquired  its  definitive  state  of  stability. 

It  is  well  known  that  the  Zeebrugge  breakwater  forms  a great 
curve  outward  of  nearly  2 1/2  kilometres  {=  1.56  miles)  in 
length.  For  about  1800  metres  the  sea  wall,  formed  of  masses 
7.50  m.  thick  resting  on  a rip-rap  substructure,  is  buttressed  all 
along  the  back  by  a terreplein  77  metres  wide  retained  by  a quay 
wall  on  the  inside  face. 

At  the  extreme  end,  where  the  quay  wall  no  larger  exists,  the 
thickness  of  the  breakwater  is  increased  to  9 metres. 

But  this  last  part  was  not  yet  built,  and  the  accident  took 
place  in  the  part  of  only  7.50  metres. 

The  4500  tons  caissons  had  been  placed  with  their  superstruc- 
tures out  to  and  including  N°  50  ; N"®  51  and  52  had  also  been 
placed  but  their  superstructure  was  not  finished. 

The  contractors  had  begun,  in  view  of  lying  off  for  the  winter, 
to  furnish,  behind  the  caisson,  the  interior  risberm  of  foundation 
rip-rap. 

But  this  work  was  interrupted  by  the  storm.  The  latter 
breaking  over  the  wall,  must  have  washed  out,  on  the  inside, 
the  supporting  substructure,  and  the  force  of  the  wave  from 
the  sea  must  have  overturned  125  metres  of  the  completed  wall; 
caissons  46  and  47  formed  monoliths  with  their  superstruc- 
ture ; caissons  48,  49  and  50  were  more  or  less  completely  upset, 
all  of  them  at  least  45°.  It  is  worthy  of  remark  that  caissons 
51  and  52,  with  their  superstructure  not  yet  done,  did  not  budge; 
and,  of  course,  the  caissons  out  to  46,  which  were  fully  but- 
tressed inside,  did  not  suffer  at  all. 

The  upsetting  of  this  mass  caused  an  enormous  wave  inside 
which  came  against  caissons  48,  49  and  50  of  the  quay  wall, 
which  is  placed  concentric  with  and  74  metres  from  the  sea  wall, 
and  spread  out  all  over  them  without  producing  any  marked 
canting. 

The  consequences  following  the  Bizerta  and  Zeebrugge  acci- 
dent are  very  different. 
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I am  ahsolntely  of  .VI r.  Die  .Ioly’s  opinion  that  the  Bizerta 
l)reakwat(!r  was  not  thick  enough,  and  J recall  that  at  Zee- 
linigge,  in  seas  not  so  had,  the  thickness  of  the  unsupijorted 
breakwater  was  set  at  9 metres,  as  far  back  as  1802. 

The  thickness  of  7.50  m.  is  amply  sufficient  for  the  buttressed 
portion,  but  the  construction  here  requires  a few  special  arran- 
gements which  the  experience  of  several  years  had  not  pointed 
out,  but  which  the  accident  of  December  3i,  lOO^j,  made  clear. 

Altogether,  there  was  at  Zeebrugge  an  accident  of  construction 
which  causes  no  uneasiness  as  to  the  stability  of  the  work  when 
finished,  and  which  will  have  been  simply  an  object  lesson 
causing  a delay  of  a few  months  and  also  a small  break  in  the 
unforeseen  chances  of  the  undertaking. 

The  l^iESiDENT.  — Gentlemen,  after  the  very  interesting 
discussion  which  has  taken  place,  we  must  come  to  an  agreement 
as  to  the  conclusions  to  be  adopted. 

First  of  all  I ask  the  Meeting  whether,  in  spite  of  the  very 
great  diversity  of  conditions  in  which  breakwaters  outside  of 
sea  ports  may  be  placed,  it  thinks  that  conclusions  can,  all  the 
same,  be  formulated. 

Mr.  De  Angulo  Carlos.  — I think  that  if  conclusions  could 
be  formulated,  they  should  be  wholly  general. 

VIr.  Nyssens-Hart.  — I think  that  it  would  be  very  difficult 
to  agree  on  conclusions,  by  reason  not  only  of  the  diversity  of 
local  conditions  referred  to  by  the  President,  but  somewhat 
also  by  reason  of  the  diversity  of  systems  applied  in  different 
countries. 

Mr.  De  Joly.  — He  thinks  that  the  Section  should  limit  itself 
to  stating  that  it  has  considered  the  reports  presented  to  the 
Congress  and  the  resulting  information  for  the  construction 
of  breakwaters. 

He  proposes  in  the  names  of  Messrs.  De  Thierry,  Nyssens- 
H.\rt,  Goen-Cagli  and  himself  the  following  resolution  which 
is  adopted  unanimously. 

« The  Congress  refers  to  the  information  furnished  by  the 
» written  reports  and  oral  observations  ; it  considers  that  engi- 
» neers  will  find  there  information  of  great  value  for  the 
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» construction  of  breakwaters,  taking  the  force  of  waves  into 
» consideration,  but,  by  reason  of  the  great  diversity  of  cases, 
» it  does  not  think  that  it  should  formulate  any  absolute 
» conclusions.  » 

These  conclusions  are  read  in  German. 

The  President  asks  if  any  one  else  desires  to  be  heard.  As 
there  is  no  reply,  he  asks  the  Meeting  to  raise  hands  in  recogni- 
tion of  the  fact  that  the  work  of  the  second  Section  of  the 
Xth  Navigation  Congress  is  finished. 

Most  of  the  members  raise  their  hands. 

The  President.  — Gentlemen  and  dear  colleagues, 

I regret  deeply  that,  for  sundry  necessities,  the  term  of  the 
Xth  Navigation  Congress  should  have  been  so  short  and  that  to- 
day witnesses  the  last  of  our  meetings. 

But,  before  leaving  you,  let  me  make  a wish  : I wish  that  it 
may  possible  for  all  the  members  here  present  to  take  part  in 
the  next  Congress,  whatever  be  the  country  in  which  we  shall 
have  the  pleasure  of  seeing  each  other  again,  and  that  our  dis- 
cussions may  he  inspired  with  the  same  zeal  and  the  same 
calmness  which  have  been  shown  in  this  hall. 

I wish  also  that,  for  a long  time  to  come,  we  may  be  able  to 
devote  ourselves  to  the  study  of  those  questions  of  navigation 
whose  solution  must  contribute  in  the  highest  degree  to  the 
advance  of  civilization  and  to  the  well-being  of  the  nations. 

(Loud  applause.) 

Mr.  Vernon-Harcourt.  — Gentlemen,  before  we  adjourn, 
allow  me  to  offer,  in  your  name  and  my  own,  all  our  thanks  to 
our  illustrious  President  who  has  so  ably  directed  the  discus- 
sions of  this  Section. 

(Loud  applause.) 

ihe  President  thanks  the  Members  of  the  Congress  and 
adjourns  the  session  at  noon. 


MIN^TKS 

of  the  Concluding  General  Meeting 


Minutes  oi  the  Concluding  General  Meeting  which  took  place 
on  Friday,  September  29,  at  2 p.  in.  at  the  Scala. 

Mr.  Colombo,  one  of  the  general  presidents  of  the  Congress, 
takes  the  Chair.  The  following  are  also  present  at  the  board 
table  : His  Excellency  Mr.  Pozzi,  Under-Secretary  of  State  for 
Public  Works  and  one  of  the  presidents  of  the  Commission  of 
Patronage,  representing  the  Italian  Government,  Mr.  Della  Porta, 
representing  the  Syndic  of  Milan,  Mr.  Alphonse  Debeil,  direc- 
teur  general  des  Ponts  et  Chaussees  of  Belgium  and  one  of  the 
presidents  of  the  International  Association,  Dr.  Ludwig  Halle, 
under-secretary  of  State  of  the  Prussian  Ministry  of  Public 
Works,  Baron  Quinette  de  Rochemont,  inspecteur  general  des 
Ponts  et  Chaussees  of  France,  Mr.  Charles  Raymond,  brigadier- 
general  of  the  United  States  army,  Mr.  de  Timonoff,  directeur 
des  voies  de  communication  of  Russia,  Mr.  Anton  Schromm, 
inspecteur  general  of  Austria,  Mr.  Van  der  Slyden,  former 
minister  of  Waterstaat  of  the  Netherlands  ; Mr.  Halo  Magan- 
zino,  inspecteur  superieur  du  genie  civil  of  Italy  and  depart- 
mental president  of  the  Consultative  Board  of  Public  Works 
and  Mr.  Jean  Ricotti,  naval  captain,  both  presidents  of  the  local 
technical  committee  ; Messrs.  Alberto  Torri  and  Guiseppe  Rota, 
Italian  delegates  of  the  Permanent  International  Commission  of 
the  Association  ; Mr.  Romanin  Jacur,  deputy  ; Mr.  Ignazio 
Inglese,  inspecteur  superieur  du  Genie  civil,  and  Mr.  Frangois 
Guiliani,  captain  in  the  royal  navy  both  presidents  of  Sections 
of  the  Congress  ; Mr.  Piero  Pialo  Daverio,  president  of  the 
Executive  Commission. 
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The  seats  of  the  general  secretaries  are  occupied  by  Mr.  San- 
just  de  Teulada,  general  secretary  of  the  Congress,  Mr.  Alexis 
Dufourny,  general  secretary  of  the  Permanent  International 
Association,  Mr.  Leo  Sympher,  former  general  secretary  of  the 
Dusseldorf  Congress,  and  Mr.  Georges  de  Joly,  representing 
France,  Mr.  Sanford  representing  the  United  States,  Prince 
Itchito  representing  Japan  and  Mr.  Richard  Kuln  representing 
Austria. 

The  delegates  of  foreign  Governements  and  the  Senators  and 
deputies  of  the  Kingdom  of  Italy  occupy  the  same  places  as 
during  the  general  inaugural  meeting. 

The  hall  is  well  filled  and  many  ladies  are  observed  to  occupy 
the  boxes. 

The  meeting  is  opened  at  2.19  p.m. 

The  president  declares  the  concluding  meeting  to  be  open  and 
that  the  presidents  and  reporters  of  the  various  sections  will 
submit  to  the  meeting  the  conclusions  the  sectional  meetings 
have  arrived  at. 

The  President.  — In  the  first  place  I will  ask  Mr.  Maurice 
Levy  to  convey  to  the  meeting  the  conclusions  which  have  been 
adopted  by  Section  I.  on  Question  I. 

Mr.  Levy.  — We  are  now  considering  the  first  question  in 
the  first  section  : — 

On  the  advantages  and  organisation  of  mixed  transports 
that  is  by  railways  and  waterways. 

Five  reports  were  sent  in  on  this  subject.  Each  reporter  has 
stated  the  reasons  for  his  conclusions.  The  general  reporter 
has  summarized  the  principal  conclusion  of  Messrs.  Captier  and 
Tavernier  which  was  adopted  in  the  following  terms  : — 

« Connection  between  railways  and  navigable  waterways 
» should  be  increased  as  far  as  possible,  by  technical,  admi- 
» nistrative  and  fiscal  means,  with  a view  to  develope  to  an 
))  increasing  extent  mixed  transport  services.  » 

The  president  reads  this  conclusion  aloud  and  puts  it  to  the 
meeting.  He  requests  those  members  who  are  in  favour  of  the 
motion  to  signify  their  assent  by  raising  their  hand. 

The  conclusion  is  approved. 
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The  IhiKSiDKNT.  — I will  now  ask  Mr.  Crugnola  to  submit 
the  conclusions  wliich  have  been  adopted  by  the  section  on 
cpiestion  III  of  Section  I. 

Mr.  Crugola.  — The  third  question  of  the  first  section  treats 
of  the  « investi(/(iliov  of  Ike  methods  best  suited  for  surmountimj 
(freat  differences  of  level  between  the  reaches  of  canals  ».  This 
(piestion  was  originally  on  the  agenda  of  the  Xth  Congress  held 
at  Dusseldorf  but  at  that  time  we  were  on  the  eve  of  the  great 
international  conq)etition  of  Vienna  which  appeared  likely  to 
solve  the  problem  definitely.  For  this  reason  the  resolutions 
of  that  Congress  were  but  tentative. 

This  competition  has  since  taken  place  and  if  its  result  cannot 
be  said  to  have  solved  the  problem  definitely,  the  designs  sent 
in,  taken  as  a whole,  give  very  interesting  information  which 
bears  upon  special  points  arising  from  the  main  question. 

The  problem  was  therefore  ripe  for  solution,  and  the  nume- 
rous reports  which  have  been  submitted  on  the  subject  to  this 
Congress  have  dealt  with  all  the  features  of  the  question  in  an 
exhaustive  effective  manner. 

One  will  easily  understand  that  with  such  a wealth  of  infor- 
mation available  and  so  many  energetic  reporters,  the  discussion 
could  not  fail  to  be  commensurate  with  the  importance  of  the 
subject  under  consideration. 

The  discussion  has  been  both  strenuous  and  well  considered. 
The  following  distinguished  themselves  particularly  in  the  dis- 
cussion ; Messrs.  De  Bovet,  Priissmann,  Gerdau,  Genard,  Van 
Panhuys,  Smrcek,  Vernon-Harcourt,  Maurice  Levy,  Schonbach, 
Schromm,  Hermann,  Guerreiro,  Nelemans  and  others. 

The  solutions  were  almost  unanimous,  the  first  being  identical 
with  the  one  passed  at  the  IXth  Congress,  and  the  others  being 
the  consummation  of  the  wish  expressed  at  that  Congress,  so 
that  they  may  now  be  considered  as  definitive. 

I will  now  read  them  out  so  that  the  Meeting  may  consider 
them  before  they  are  put  to  the  vote. 

« Locks  with  a chamber  are  the  least  complicated  and  most 
durable  means  of  surmounting  differences  of  level  in  canals. 
Side  ponds  enable  a considerable  amount  of  water  to  be 
economised  without  unduly  increasing  the  time  of  locking. 


Investigation  and  experiment  should  be  encouraged  with  a 
view  to  reducing  to  a further  extent  the  consumption  of  water 
and  time  of  locking. 

In  cases  where  the  water  supply  is  inadequate,  vertical  lifts 
which  are  sanctioned  by  practical  experience,  can  be  adopted. 

The  Vienna  competition  led  to  a large  number  of  very  interest- 
ing projects.  The  Congress  attaches  the  greatest  importance  to 
the  application  on  a large  scale  of  these  schemes  so  that  practical 
experience,  which  after  all  is  the  ultimate  test  of  value,  may 
enable  one  to  gauge  their  comparative  practical  value,  and  the 
effect  upon  the  speed  of  the  boats,  the  traffic  capacity  of  the 
canals,  and  the  safety,  regularity  and  economy  of  the  service.  » 

The  president  puts  the  above  conclusion  to  the  vote  in  French 
and  German.  The  English  members  do  not  insist  upon  an 
English  translation.  The  conclusion  is  approved. 

The  President.  — I now  ask  Mr.  Valentini,  first  secretary  of 
Section  I,  to  read  out  the  conclusions  of  Question  II. 

Mr.  Valentini.  — The  second  question  of  the  first  section  is 
as  follows  : — 

Influence  of  deforestation  and  of  the  drying  up  of  marshes 

on  the  sphere  of  influence  and  on  the  performance  of  the 

rivers. 

The  Section  submits  the  following  conclusion  : — 

The  drainage  of  marshes  has  generally  little  or  no  effect  upon 
the  conditions  of  flow  and  level  of  rivers.  Deforestation,  from 
a navigation  point  of  view,  suggests  the  following  desiderata  : — 

1.  Governments  should  enact  lucid  and  severe  laws  to  govern 
the  maintenance  of  existing  forests,  the  consolidation  of  moun- 
tainous forest  lands  and  the  afforestation  of  denuded  lands,  so  as 
to  avoid  the  damage  occasioned  to  navigable  waterways  by  the 
transport  of  material. 

2.  Hydrological  investigations  necessary  to  determine  the 
influence  of  forests  on  the  flow  and  level  of  navigable  water- 
ways, should  be  extended  on  a systematic  basis  and  their  results 
should  receive  the  widest  publicity. 


presiciont  puts  the  at)ove  conclusions,  in  French  and 
Oerinan,  to  the  vote.  They  are  approved. 

The  Pkesidknt.  — Mr.  Valentini  will  now  be  good  enough 
to  read  out  the  conclusions  arrived  at  on  Question  IV. 

Mr.  VALENTiNf.  — The  fourth  question  is  as  follows  : — 

UrvelopmerU  of  inland  navigaLlon  by  means  of  shallow  draught 
vessels.  — Mode  of  construction  of  these^  and  their  motor. 

The  section  adopts  the  conclusion  which  1 will  now  read 
aloud  : — 

« The  Congress,  in  view  of  the  remarkable  works  published  by 
the  Association  on  the  sha()e  and  haulage  of  vessels  on  inland 
navigable  waterways  and  the  primary  importance  of  the  ques- 
tion pertaining  to  this,  expresses  the  wish  that  the  Congress 
should  place  upon  its  agenda  a question  dealing  primarily  with 
the  mechanical  traction  of  vessels  and  secondarily  with  the 
investigation  of  the  shape  and  utilisation  of  shallow  draught 
craft.  » 

This  conclusion  is  put  to  the  vote  in  French  and  German  and 
approved. 

The  President.  — We  will  now  pass  on  to  the  questions  in 
Section  II  (Ocean  navigation)  and  I will  ask  Mr.  Inglese  to  read 
aloud  the  conclusions  on  question  I of  Section  II. 

Mr.  Inglese.  — The  first  question  was  couched  in  the 
following  terms  : 

Improvement  of  the  mouths  of  rivers  discharging 
into  tideless  seas. 

The  section,  after  entrusting  a special  committee  with  the 
drafting  of  conclusions,  voted  the  following  conclusions  on  the 
recommendation  of  the  aforesaid  committee  : — 

« The  system  of  mole  construction  is  advisable  so  long  as 
the  distance  between  the  bar  and  the  foreshore  does  not  entail 
undue  expense.  Where  this  expense  is  likely  to  be  heavy  and 
especially  in  the  case  of  deltas  which  have  been  well  consoli- 


dated  after  many  years,  the  system  of  dredging  — especially 
by  means  of  suction-dredgers  — is  an  excellent  solution  of  the 
problem,  on  condition  however  that  the  expense  entailed  by 
these  dredgers  is  justified  by  the  traffic. 

» In  some  instances,  dredging  accelerates  or  comi)letes  the 
action  of  jetties. 

» Where  neither  of  the  above  systems  are  suitable,  the  system 
of  lateral  canals  with  the  mouth  situated  outside  the  sphere  of 
action  of  the  delta,  is  a simple  and  sure  solution  of  the  problem.)) 

The  President.  — I will  read  in  French  the  first  conclusion 
on  this  question  (he  reads). 

Mr.  Germelmann  will  read  it  in  German. 

Mr.  Gerixielmann  reads  in  German  the  summary  of  the  dis- 
cussion. (The  president  rings  the  bell.) 

The  President.  — I beg  to  remind  you,  Mr.  Germelmann, that 
we  may  only  vote,  on  the  conclusions  of  the  various  sections, 
whereas  you  are  now  reading  a summary  of  the  whole  discus- 
sion. It  appears  to  me  that  members  of  the  Congress  should 
be  satisfied  with  the  mere  translation, of  the  French  text,  so  that 
we  may  not  unduly  prolong  the  meeting. 

I will  ask  those  of  you.  Gentlemen,  who  agree  to  the  conclu- 
sion, to  signify  the  same  by  raising  your  hands. 

The  conclusion  is  accepted. 

(Mr.  Germelmann  protests.) 

The  President.  — I very  much  regret  to  have  to  interrupt 
you,  but  if  we  were  to  listen  to  the  summary  of  each  discussion 
we  should  never  finish.  The  terms  in  which  you  present  your 
conclusions  in  German  are  too  vague. 

Mr.  Holle.  — The  conclusions  are  subject  to  discussion.  The 
members  of  the  Congress  should  at  least  say  whether  they 
desire  that  these  conclusions  should  be  read  in  the  German 
language.  This  will  be  easily  done  if  one  of  the  German  mem- 
bers will  kindly  read  or  translate  the  French  text  into  German. 
I should  regret  exceedingly  if  the  German  language  were  thus 
excluded. 


Tlie  Pkksidknt.  — I beg  to  point  out  to  members  of  the 
('ongress  that  conclusions  to  l)e  voted  u[)on  slioubl  be  drawn  ur> 
in  a j>recise  form.  For  this  reason  I cannot  allow  conclusions 
to  l)e  voted  in  a summarized  form  in  one  language  and  at  the 
same  tinie  in  extmso  in  another  language. 

[Prolonued  applause). 

The  general  secretary  rofiuests  Messrs.  Muller  and  Rosen, 

I |•anslatol•s  of  I Ik*  s(‘crc,lai-ial  (I(*|)Ju*I  incjit^  lo  ascend  the  plat- 
form. Mr.  Rosen  reads  the  conclusions  of  the  first  question  in 
German  which  is  adopted  unanimously  (1). 

The  Phesidknt.  — Let  us  now  take  the  second  question  which 
is  : — 

Progress  in  methods  o)  propidsion  of  vessels.  Effect  of  these 
on  ehannels  and  harbours. 

The  conclusion  adopted  by  the  section  is  as  follows  : — ■ 

« In  the  actual  state  of  the  science,  the  progress  accomplished 
in  the  means  of  propulsion  for  ships  does  not  affect  the  designs 
of  channels  and  harbours.  » 


(1)  In  facl  the  section  had  already  voted  according  to  the  following  report 
submitted  by  a Committee.  The  vote  at  the  general  meeting  is  only  an  abridged 
from  drafted  by  the  secretaries.  The  report  referred  to  is  as  follows  : 

« The  great  diversity  of  local  technical  conditions  and  also  the  economic  and 
financial  conditions  which  cannot  be  overlooked  by  engineers  does  not  admit  at 
present  of  any  general  and  absolute  laws  to  be  formulated  for  improving  the 
condition  of  river  mouths  opening  into  tideless  seas  or  seas  which  have  only  a 
slight  tidal  rise  and  fall.  Each  case  may  have  its  own  special  solution  and  no 
general  formula  can  be  arrived  at  l)efore  an  extensive  enquiry  has  been  carried 
out  bearing  not  only  on  present  conditions  but  also  on  the  variable  conditions  of 
the  past. 

))  This  being  granted,  experience  has  proved  that  a solution  could,  according 
to  the  circumstances  of  each  case,  be  found  either  by  immovable  structures, 
especially  by  jetties,  or  by  dredging,  or  else  by  a combination  of  these  two 
methods. 

))  As  regards  jetties,  the  Congress  of  1892,  has  placed  on  record  certain  views, 
which  are  still  of  value,  concerning  the  natural  conditions  which  are  essential 
to  the  success  of  this  system.  The  Congress  of  1892  has  also  given  certain  advice, 
to  which  members  are  referred,  regarding  the  selection  of  the  particular  branch 
to  be  improved  in  the  case  of  a delta. 

))  We  may  add,  as  indicated  in  the  reports  submitted  to  the  present  Congress: 

))  1 . The  width  and  volume  of  tlow  of  the  selected  branch  should  generally  be 
reduced  to  a minimum  consistent  with  the  requirements  of  navigation,  so  as  to 
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The  translators  render  this  into  German.  The  English  mem- 
bers waive  the  English  translation.  Every  one  approves 

The  President.  --  The  third  question  reads  as  follows  : — 

Urview  of  the  various  methods  of  working  and  administration 

of  seaports.  — Their  infhience  on  the  developement  of  trade. 

Here  is  the  conclusion  which  has  been  adopted)  by  the 
section  : — 

« Any  system  of  administration  which  increases  the  pros- 
perity of  the  port  and  developes  its  trade,  is  good,  provided  it  is 
properly  carried  out  ». 

The  terms  in  which  this  conclusion  is  couched  occasions  some 
laughter.  After  reading  this  conclusion  in  French  it  is  ren- 
dered into  German  and  approved. 


allow  the  greater  portion  of  the  waters  as  well  as  of  the  solid  matter  held  in  sus- 
pension to  how  through  the  other  branches  of  the  delta. 

» 2.  The  works  must  be  designed  so  as  to  facilitate  any  extension  which  may 
eventually  be  necessary  in  the  more  or  less  remote  future. 

))  3.  In  order  to  achieve  success,  it  is  desirable  especially  when  there  is 
a bar,  to  build  the  jetties  as  rapidly  as  possible  and  to  make  them  sufficiently 
long  to  extend  at  least  to  dredgeable  depths. 

» As  to  dredging,  the  immense  improvements  in  this  system  during  recent 
years  the  construction  and  working  of  dredging  machinery  and  the  introduc- 
tion of  suction-dredgers,  have  increased  the  capacity  and  efficiency  to  such  an 
extent  that  the  Congress  of  1900  justly  called  the  attention  of  engineers  to  it. 

))  Even  in  the  case  where  success  depends  chiefly  upon  fixed  structures,  dredg- 
ing operations  will  frequently  become  necessary  for  acceleration,  completion, 
maintenance  and  deepening.  Dredging  alone  will  frequently  suffice,  either  in 
the  case  of  a long  delta  which  has  been  consolidated  bv  the  action  of  time,  on  in 
crossing  a bar  situated  at  such  distance  from  the  foreshore  that  jetty  construc- 
tion is  not  praticable  on  condition,  however,  that  the  advantages  gained  by 
dredging  are  maintained  by  the  erection  of  fixed  subsidiary  works  for  regulating 
the  distribution  of  the  waters  at  the  outlet  of  the  delta  or  for  protecting  the 
dredged  channel  against  lateral  pressure.  In  this  case  these  subsidiary  works 
should  consist  of  jetties  built  as  low  as  possible  and  quite  simple  in  design. 

» In  short  dredging  is  a powerful  and  simple  weapon  in  the  hands  of  engineers, 
applicable  in  most  cases  which  have  to  be  dealt  with  and  frequently  preferable, 
but  nevertheless  a means  which  cannot  be  considered  of  absolute  efficacity  with- 
out limits.  It  occasionally  entails,  when  nature  is  opposed,  considerable  perman-- 
ent  sacrifices  which  can  only  be  justified  by  the  importance  of  the  traffic.  There 
are  even  cases  where  the  bottom  is  liable  to  shift  to  such  an  extent  under  the 
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Th(;  I^HKSiDKNT  opens  the  discnssion  on  the  fourth  (juestion 
whicti  runs  as  follows  : — 

('onslrticUon  of  the  outer  motes  (tj  itorts,  having  regard  to  the 

force  of  the  waves  which  theg  have  to  resist.  — Estmiatiori 

of  this  force. 

The  conclusimis  are  sulnnitted  in  French  and  in  German  in 
the  following  terms  : — 

« 1.  It  has  hitherto  been  impossible  to  measure  accurately  the 
force  of  the  waves  and  the  blows  with  which  the  break  uj)on 
the  outer  moles. 

» The  destruction  of  works  at  sea  is  due  to  repeated  blows, 
which  it  has  hitherto  been  impossible  to  measure. 

» When  designing  new  works  at  sea,  engineers  will  find 
most  valuable  data  in  existing  works  which  should  be  consi- 
dered with  respect  to  conditions  of  the  wave  action  out  at  sea, 
the  contour  of  the  foreshore,  the  shape  of  the  sea-bed  at  the 
approaches  of  the  port  and  all  other  circumstances  which  may 
affect  judgment. 

» IT.  The  Congresse  refers  enquirers  to  the  information  which 
has  been  furnished  in  the  written  reports  and  as  well  as  in  the 
oral  remarks.  It  is  of  opinion  that  engineers  will  there  find 
valuable  data  for  the  construction  of  moles  with  respect  to  the 


action  of  the  sea  that  this  method  of  dealing  with  the  problem  is  not  to  be 
thought  of  for  one  moment. 

» When  for  technical  or  financial  reasons  the  methods  which  have  been 
described  are  inadequate,  the  construction  of  a tributary  canal  with  an  outlet 
into  the  sea  beyond  the  sphere  of  action  of  the  mouth  will  have  to  be  considered. 

))  It  will  be  necessary  in  any  case,  before  undertaking  important  works  at  the 
mouth  of  a river,  to  examine  this  solution  from  a comparative  point  of  view 
since  it  is  a simple  and  reliable  solution  when  local  conditions  are  favourable. 

))  Signed  : 

» Paoi.o  Orlando, 

» L.  F.  Vernon  Harcoi’rt,  President, 

))  Mengin-Lecrkulx, 

.)  DE  Timonofe, 

))  G.  Tfrazza, 

» L.  PriGGi, 

0 L.  CORTHELL, 

» Germelmann, 

Nyssexs-Hart.  )) 


force  of  the  waves,  but  it -does  see  its  way,  in  view  of  the  great 
diversity  of  cases,  to  formulate  any  absolute  conclusions  on  the 
subject.  » 

These  conclusions  are  approved. 

The  president  thereupon  declares  the  discussion  to  be  closed. 

The  president  then  calls  upon  the  following  speakers  whose 
remarks  are  reproduced  in  the  language  in  which  they  were 
uttered. 

Address  by  Mr.  Alphonse  Debeil,  president  of  the  Permanent 
International  Association  of  Navigation  Congresses,  directeur 
general  des  ponts  et  chaussees  : — 


Messieurs  les  President  et  Memhres  de  la  Commission  d'orga^ 
nisation  du  X®  Congres,  Mesdames  et  Messieurs. 

11  y a quelques  jours  a peine,  au  moment  ou  les  Souverains 
de  ITtalie  venaient  inaugurer  nos  travaux  dans  une  seance 
d’ouverture  qui  restera  memorable  dans  nos  annales,  au 
moment  ou,  par  leur  presence  auguste,  Ils  daignaient  accorder 
une  nouvelle  consecration,  dont  nous  leur  sommes  profonde- 
ment  i-econnaissarits,  a notre  garnde  Association,  j’expremais 
au  noin  de  celle-ci,  en  in  a qualite  de  President,  I’espoir  de  voir 
le  X®  Gongres  couronne  de  succes. 

Notre  attente  a tous,  c’est  un  devoir  pour  moi  de  le  declarer, 
a ete  largement  depassee.  Le  travail  que  vous  avez  accompli, 
sous  la  Haute  Presidence  de  nos  tres  honores  et  tres  chers 
Presidents  Generaux,  MM.  les  Senateurs  Colombo  et  Gandiani, 
et  sous  la  direction  immediate  de  vos  eminents  Presidents  de 
Section  MM.  les  Ingenieurs  Gasana,  Romanin  Jacur,  Inglese 
et  Giuliani,  ce  travail,  dis-je,  a ete  considerable  et  reellement 
fructueux  ; on  vient  de  vous  en  rendre  compte,  et  je  n’ai  plus 
des  lors  que  des  eloges  et  des  remerciments  a adresser.  J’ai 
aussi  le  devoir  de  vous  proposer  des  remerciments  et  des  eloges 
pour  la  Commission  d’organisation  tout  entiere,  pour  son  infa- 
tigable  et  distingue  Secretaire  General,  M.  San  just  di  Teulada, 
pour  ses  devou'es  et  sympathiques  Presidents,  MM.  Maganzini, 
Ricotti  et  Piola  Daverio. 

Nous  avons  ete  regus  a Milan  et  dans  toutes  nos  excursions, 
avec  un  eclat,  un  entrain,  une  cordialite  que  nous  ne  saurions 


assez  reconnaitre,  et  i)our  lesquels  nous  rie  saurions  avoir  assez 
(Je  rerriercirrients.  Nous  prions  la  Municipalite  de  Milan  qui 
a tant  fait  pour  nous,  (]ui  nous  a prodigue  tant  d’attention 
et  d’arnabilite,  de  croire  que  nous  conserverons  pour  elle  dans 
nos  souvenirs  la  plus  vive  reconnaissance.  G’est  ^galement  un 
devoir  pour  nous  et  un  extreme  plaisir  de  remercier  les  puis- 
santes  Compagnies  des  Usines  electriques  de  Paderno,  de  Vizzo- 
la,  comine  aussi  M.  le  Comte  Borrornee  dont  la  reception  dans 
son  admirable  domaine  a ete  d’un  charme  exquis,  de  toutes  les 
peines  et  sujetions  que  la  presence  de  notre  nombreuse  armee 
a pu  leur  occasionner.  Partout,  nous  ont  precede  I’accueil  le 
plus  obligeant,  la  prevenance  la  plus  attentive  ; notre  Associa- 
tion en  est  profondement  touchee  et  reconnaissante,  et  je  suis 
certain  d’etre  son  fidele  interprete  en  vous  adressant  une  fois 
encore  I’expression  de  toute  notre  gratitude  et  de  tout  notre 
devouement.  (Applause.) 

President  Colombo.  — Mesdames  , Messieurs,  a propos  des 
admirables  paroles  prononcees  par  M.  Debeil  a I’egard  de  M.  le 
Syndic  et  de  la  Municipalite  de  Milan,  je  puis  lui  af firmer  que 
M.  le  Syndic  a regrette  tres  vivement  de  ne  pas  avoir  pu  etre 
present  a cette  seance  ; mais  il  attend  MM.  les  Congressistes  au 
Castello  Sforzesco  pour  les  recevoir  au  nom  de  la  ville,  et  il  y 
remerciera  specialement  M.  Debeil  des  belles  paroles  qu’il  a 
prononcees. 

Addres  of  His  Excellency  Anton  Schromm,  Hofrat.  KK.  Bin- 
nenschiffahrts  Inspector,  representing  Austria  : — 

Es  wurde  mir  die  angenehme  Aufgabe  zuteil,  namens  der 
oesterreichischen  Regierung  und  alter  Landsleute,  die  hierher  zu 
kommen  Gelegenheit  batten,  den  besten  und  innigsten  Dank 
auszusprechen  fiir  den  liebenswiirdigen  und  herzlichen  Emp- 
fang,  den  wir  bier  in  Mailand  getroffen  baben. 

Signore,  Signori,  Mesdames,  Messieurs,  j’ai  I’bonneur  de 
remercier  au  nom  du  gouvernement  autricbien  et  au  nom  de 
tous  les  delegues  qui  ont  eu  I’bonneur  d’assister  aux  conferences 
de  ce  congres,  le  gouvernement  italien  et  I’bonorable  presidence 
pour  I’accueil  recu  ici  a Milan.  Nous  esperons  que  les  resolu- 
tions sanctionnees  il  y a quelques  minutes  par  le  vote  a main 


levee,  se  realiseront  aiitant  que  possible.  Geci  doit  etre  le  desir 
de  tons  les  vrais  amis  de  la  navigation,  soit  maritime  soit 
interieure.  (Applause.) 

Address  of  Baron  Quinette  de  Rochemont.  Inspecteur  general 
des  Fonts  et  Chaiissees,  representing  the  French  Republic  : — 

Mes dames.  Messieurs, 

Permettez-moi,  avant  de  prendre  la  parole  au  nom  de  la 
Delegation  frangaise,  de  vous  exprimer  combien  je  suis  her  du 
grand  honneur  qui  m’a  ete  fait  en  me  designant  pour  votre 
interprete  dans  la  Seance  Royale  d’ouverture. 

Get  honneur  marquera  le  point  culminant  d’une  carriere 
longue  de  pres  d’un  demi-siecle,  et  tout  entiere  consacree  a la 
Navigation. 

Excellences,  Mesdames,  Messieurs, 

Ge  serait  m’imposer  et  abuser  de  votre  bienveillance  a mon 
egard  que  de  prononcer  encore  un  discours,  alors  meme  que  je 
le  ferais  au  nom  de  mon  pays. 

Je  ne  pourrais,  d’ailleurs,  que  repeter  ce  que  d’autres  orateurs 
et  moi-meme  avons  deja  dit  dans  ce  Gongres. 

Aussi  me  bornerai-je,  au  nom  de  la  Delegation  du  Gouver- 
nement  frangais  et  a celui  de  tous  nos  compatriotes,  a vous 
assurer  de  notre  reconnaissance  pour  la  grandeur,  la  beaute 
et  surtout  la  cordialite  de  la  reception  qui  nous  a ete  faite  et  a 
constater  le  succes  sans  precedent  du  X®  Gongres. 

Nos  remerciements  s’appliquent  specialement  a la  Gommis- 
sion  d’organisation,  a la  Ville  de  Milan  et  au  Gouvernement 
italien  qui  a largement  contribue  a ce  succes. 

Sa  Majeste  le  Roi  et  Sa  Gracieuse  Majeste  la  Reine  qui  ont 
tant  fait  pour  le  rapprochement  de  Fltalie  et  de  la  France  ont 
tout  particulierement  droit  a notre  gratitude  pour  avoir  daigne 
presider  a Fouverture  du  X®  Gongres  de  Navigation.  (Applause.) 

Address  of  D'’  Holle,  Koniglich  Preussicher  Unterstaatssekre- 
tar  in  Ministerium  der  offentlichen  Arbeiten  in  Berlin,  repre- 
sentating  Germany  : 

« In  Namen  der  Delegierten  des  Deutschen  Reiches  und  der 
zahlreichen  deutschen  Kongressmitglieder  habe  ich  die  Ehre,der 


Koniglicheii  Uegieruiig  Dank  zu  sagen  fiir  die  Einladung  urid 
den  praclitigen  Eni|)fang,  sowie  der  Stadt  Mailand  fiir  die  Gast- 
frenndscliaft,  die  wir  wahrend  des  Kongresses  in  ihren  Mauerri 
genossen  hal)en  und  noch  gen iessen  werden.  Wir  haben  ferner 
zn  danken  deni  geehrten  Driisidenten  Herrn  Colombo,  dern  ich 
soeben  einen  kleinen  Zwischenfall  verursacht  babe,  was  ich  be- 
danere,fhr  die  bereitwillige  Uebernahrne  der  Miihen  und  Arbei- 
ten,  die  die  Vorliereitung  eines  so  zahlreich  besuchten  und 
Ijedeutungsvollen  Kongresses  erfordert  haben  und  fiir  die  ge- 
schickte  I^eitung  der  geschafilichen  und  geselligen  Angelegen- 
heiten.  Schliesslich  aber  nicht  zum  mindesten  danken  wir  den 
Mitgliedern  des  stiindigen  Bureaus  dieser  Kongresse,  deren 
unermiidlicher  Fleiss  und  Eifer  den  Kongress  in  bester  Weise 
vorbereitet  und  dazu  gefiihrt  hat,  dass  nicht  weniger  als  354 
Drucksachen  ausgeteilt  wurden,  ein  Beweis  ihrer  enormen 
Schaffenskraft. 

» Meine  Damen,  meine  Herren  : Bereits  bei  der  Eroffnung 
des  Kongresses  war  zu  vernehmen,  dass  in  Deutschland  die 
staatlichen  und  kommunalen  Behorden  auf  alien  Gebieten  der 
See-  und  Binnenschiffahrt  wetteifern  und  deingemass  in 
Deutschland  grosse  und  schwierige  Aiifgaben  der  Wasserwirt- 
schaft  gestellt  sind.  Auf  diesem  Kongresse  haben  sich  Manner 
aller  Nationen,  Autoritaten  der  Wissenschaft  und  der  Praxis 
vereinigt,  um  die  Wege  und  Ziele  zur  Losung  dieser  Aufgabe  zu 
vervolkommen,  und  die  Zielpunkte  der  wasserwirtschaftlichen 
Entwickelung  festzulegen. 

Wir  scheiden  von  dem  X.  Internationales  Schiffahrtskon- 
gresse  von  Mailand  in  dem  hohen  Bewusstsein,  dass  es  gelungen 
ist,  weitere  Baiisteine  zu  legen  zur  Forderung  der  Schiffahrt.zur 
Hebung  des  Wohlstandes  aller  Volker  und  zum  Segen  unseres 
Deutschen  Vaterlands.  » (Applause.) 

Address  of  Mr.  Francis  Leveson  Vernon-Harcourt,  civil  Engi- 
neer, representating  Great-Britain  and  the  Institution  of  Civil 
Engineers  of  London  : 

Excellence,  Messieurs  les  j)residents,  Mesdames,  Messieurs, 

Je  suis  her  d’etre  I’interprMe  de  la  Grande-Bretagne,  puisque 
ritalie  et  la  Grande-Bretagne,  depuis  bien  longtemps,  ont  eu 
les  relations  les  plus  amicales,  et  j’espere  que  ces  deux  nations 
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qui  out  ete  si  unies  par  des  liens  d’arnitie  le  seront  encore 
davantage  apres  le  Gongres  de  Milan.  Aussi  ne  dois-je  pas 
oublier  que  je  suis  ingenieur  des  ports  de  mer,  et  delegue  de 
rinstitut  des  Ingenieurs  Civils  de  Londres.  Depuis  le  Gongres 
de  la  Haye  en  1894  les  Gongres  de  Navigation  s’occupent  des 
travaux  maritimes,  aussi  bien  que  de  la  navigation  interieure  ; 
par  consequent  ils  presentent  a present  le  plus  grand  interet  pour 
ritalie  et  la  Grande-Bretagne,  qui,  parmi  les  grandes  puissan- 
ces de  I’Europe,  ont  les  cotes  les  plus  etendues,  et  les  ports 
maritimes  les  plus  nombreux  ; et  c’est  precisement  a ces  deux 
nations  que  s’applique  le  mieux  la  devise  des  Gongres  de  Navi- 
gation « Navigare  necesse  ». 

Je  crois  devoir  remercier  bien  vivement  la  Gommission  d’or- 
ganisation  et  son  president,  qui  me  rappelle  par  son  nom  le 
celebre  explorateur  Ghristophe  Golomb  (laud  applause)  ; 
je  ne  dois  pas  oublier  aussi  le  Secretaire  general  bien 
devoue  M.  le  Baron  San  just  de  Teulada.  Nous  allons  quitter 
maintenant  cette  charmante  Gite  de  Milan,  ou  nous  avons  ren- 
contre un  si  chaleureux  accueil,  pour  aller  visiter  les  villes  de 
Genes,  Spezia,  Naples  et  Venise,  ou  nous  attendent  de  meme 
des  receptions  tres  hospitalieres.  Je  desire  terminer  par  ces 
voeux  tres  sinceres  et  qui  sortent  du  coeur  : 

Viva  ritalia,  viva  il  Re  d’ltalia,  viva  la  Regina  d’ltalia,  viva  il 
Gongresso  di  Navigazione.  (Applause.) 

Address  of  His  Excellency  Van  der  Sleyden,  former  Minister 
of  Waterstaat,  representating  the  Netherlands  : 

Mesdames,  Messieurs,  Permettez-moi  de  temoigner  au  nom 
du  gouvernement  des  Pays-Bas  au  gouvernement  italien,  a la 
Municipalite  de  Milan,  et  principalement  au  president  et  a tons 
les  membres  des  differents  Gomites,  tons  mes  remerciements 
pour  la  reception  enthousiaste  qui  nous  a ete  faite,  et  de  termi- 
ner mes  paroles  en  emettant  le  voeu  le  plus  sincere  pour  la 
prosperite  de  I’lndustrie  et  du  Gommerce  italiens  ».  (Applause.) 

Address  of  His  Excellency  M.  de  Ghercevanoff,  member  of 
Gouncil  of  the  Ministry  of  Ways  and  Gommunication,  represen- 
ting Russia  : 

Mesdames,  Messieurs,  je  ne  me  crois  pas  en  droit  de  profiter 
de  I’honneur  et  du  plaisir  d’exprimer  tous  mes  remerciements  de 
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reconnaissance  aux  representants  de  I’italie  (lui  nous  ont  fait  un 
si  chaleureux  accueil  ei  de  rernercier  les  representants  de 
r^tranger  pour  leur  travail  si  intelligent,  et  je  passe  la  parole 
cl  M.  de  Tinionoff,  qui  va  la  prendre  dans  votre  langue  cherie, 
qui  n’a  pas  encore  et6  parlee  aujourd’hui  dans  cette  seance,  la 
langue  italienne. 

Address  of  Mr.  de  Tinionoff,  Director  of  Ways  and  Commu- 
nications, !St- Petersburg  district : 

« Egregi  Signori  e Signore.  Compreso  dell’importanza  del 
momento  storico  m cui  si  raduna  il  X®  Congresso  internazionale 
di  Navigazione,  unisco  anche  a nome  dei  delegati  del  governo 
russo  la  mia  voce  a quelle  che  gia  a piu  riprese  e in  termini 
eloquenti  hanno  anunciato  I’era  nuova  che  si  apre  ai  popoli 
in  seguito  al  comune  lavoro  civilizzatore  delle  sedute  scientifiche 
internazionali.  I delegati  russi  credono  realmente  all’utilita  dei 
nostri  Gongressi,  non  soltanto  per  promuovere  studi  di  recerche 
scientifiche  e perche  pongono  in  comune  il  frutto  delle  espe- 
rienze  di  tutti,  rna  anche  perche  riuniscono  gente  di  tante  nazio- 
ni,  lo  che  e il  mezzo  piu  efficace  per  rimuovere  pregiudizi, 
dissipare  malintesi,  stimolare  le  relazioni  internazionali  e strin- 
g'ere  spontanee  e cordiali  amicizie  (Applause)  le  quali 
non  possono  non  contribuire  ad  affrettare  il  giorno  in  cui  si 
porra  fine  alle  guerre  (Applause).  Pieno  di  questa  fede 
spero  di  non  essere  autorizzato  dalle  circostanze  attuali  a svilup- 
pare  maggiormente  questo  tema.  Cerchero  quindi  di  rimanere 
nelle  strette  limit!  dell’opera  dei  Gongressi  di  navigazione.  La 
Russia  e paese  in  cui  le  vie  navigabili  interne  hanno  un’im- 
portanza  grandissima.  Per  darne  un’idea  basti  dire  che  Testen- 
sione  della  rete  dei  canali  e dei  fiumi  per  la  Russia  deve 
raggiungere  130,000  chilometri,  che  il  tonnellaggio  totale  annuo 
passa  i 300  milioni,  che  sul  Volga  navigano  piu  di  2000  basti- 
rrienti  a vapore.  E questa  grande  rete  e in  continue  state  di 
perfezionamento  che  tende  a dare  maggiore  omogeneita  e capa- 
cita  di  trasporti.Fra  i lavori  piu  important!  eseguiti  ultimamente 
a tale  scope  conviene  notare  in  prime  luogo  il  miglioramento  del 
sistema  dei  canali  Neva-Volga  con  cui  si  unisce  il  Mar  Caspio 
al  Raltico,  della  lunghezza  complessiva  di  4000  chilometri,  il 
che  permette  di  trasportare  direttamente  e senza  trasbordi  il 
petrolio  da  Baku  a Pietroburgo.  Poi  vengono  i lavori  del  Volga 
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stesso  che  rneritano  tutta  I’attenzione  degli  ingegneri,  I’escava- 
zione  meccanica  avendo  completamente  sostituito  la  costosa 
canalizzazione.  Senza  permettermi  di  trattenere  di  piu  la  loro 
attenzione  sui  lavori  della  navigazione  interna  nominero  di 
passagio  I’apertura  recentissima  del  lago  di  Ladoga  alia  naviga- 
zione marittima,  il  che  ha  aggiunto  al  Mar  Baltico  una  linea 
costiera  di  mille  chilometri.  Nel  dominio  dei  porti  il  progresso 
e pure  assai  grande.  Lo  sviluppo  sempre  crescente  delle  relazioni 
commerciali  della  Russia  con  I’estero  e sopratutto  quello  rapi- 
dissimo  dei  porti  del  Mar  Nero,  alleati  natural!  dei  porti  italiani, 
ha  preso  uno  slancio  cosi  considerevole  che  ha  provocato  la 
creazione  di  un  ministero  speciale  incaricato  di  tale  servizio.  La 
direzione  generale  della  navigazione  marittima  e dei  porti  ha 
esteso  un  programma  generale  per  i lavori  da  eseguirsi  nei  porti 
per  aumentarne  il  numero,  la  capacita  e la  profondita,  e dotarli 
di  macchinismi  modern!.  Tale  programma  e gia  in  via  di  realiz- 
zazione.  Fra  gli  ultimi  lavori  di  grande  importanza  devo  citare 
anche  quelli  dei  porti  di  Libau,  Pietroburgo  ed  Odessa,  e special- 
mente  quelli  dell’apertura  della  foce  del  Dnieper  alia  naviga- 
zione marittima.  Si  stanno  anche  studiando  i mezzi  per 
aumentare  la  forza  della  nostra  flotta  commerciale  e i prov- 
vedimenti  presi  hanno  gia  dato  buonissimi  risultati.  Loro, signori, 
vedono  dunque  di  quale  importanza  sia  per  la  Russia  il  vasto 
dominio  delle  scienze  idrauliche  e delle  sue  applicazioni  che  i 
Congress!  di  Navigazione  si  sono  appropriati.  E chiaro  che  la 
Russia  ha  un  interesse  speciale  di  seguire  davvicino  i lavori  di 
quest!  Congress!  nei  divers!  paesi  del  mondo  che  li  ospita. 
Possono  immaginare  quanto  siamo  felici  che  il  X°  Congresso  si 
raduni  in  Italia  che  ci  attira  sempre  non  soltanto  per  la  bellezza 
della  natura  e per  lo  splendore  dell’arte,  ma  anche  per  I’ammi- 
rabile  attivita  spiegata  dagli  ingegneri  italiani  in  tutti  i rami 
dell’industria  e dei  trasporti.  I lavori  del  Congresso  di  Naviga- 
zione sono  terminati,  e benche  I’ora  della  separazione  non  abbia 
ancora  suonato,  e prossima.  Per  quanto  coraggiosi  siamo  non 
possiamo  a meno  di  sentire  una  stretta  dolorosa  al  cuore  al 
pensiero  della  parola  che  pur  troppo  dobbiamo  pronunciare. 
Questa  parola  dal  suono  triste  come  quella  di  una  corda  che  si 
spezza  e la  parola  « Addio'»,  che  noi  stranieri  dobbiamo  rivolgere 
a voi  fortunati  abitanti  dellTtalia,  a voi  e al  vostro  bel  paese. 
I giorni  trascorsi  qui  non  furono  molti  ma  sono  stati  tanto  pieni 
di  sensazioni  incantevoli  a di  Impression!  profonde  che  non  si 


scurdaiiu  iiiai.  Ne  il  ijassato  irn[)ortaritissiirio  dei  nostri  Con- 
gressi  iie  I’avvenire  che  sta  loro  dinanzi  potrarino  mai  cancellare 
dalla  niente  e dal  cuore  dei  rriernbri  esteri  del  X°  Gongresso 
raccoglieriza  plena  di  cordialita  e di  gentilezza  che  gli  Italiani 
ci  hamio  fatto.  Un  « grazie  » ijrofondamente  sentito  a tutti  quelli 
che  hanno  contribute  al  successo  del  Gongresso  in  Italia  e a ren- 
derci  delizioso  il  soggiorno  in  questo  paese  cosi  ospitaliero.  A 
noine  del  governo  russo  e dei  suoi  delegati  noi  ci  inchiniamo  col 
piu  [)rofondo  rispetto  e la  rnaggiore  riconoscenza  verso  S.  M.  il 
Re  d’ltalia  il  quale  non  solo  ha  concesso  al  Gongresso  il  suo  alto 
patronato  rna  si  e degnato  di  assistere  alia  seduta  di  inaugura- 
zione.  Siamo  poi  pieni  di  ammirazione  e riconoscenza  per  S.  M. 
la  gentile  Regina  che  ha  voluto  onorare  con  la  sua  presenza  la 
prima  seduta  del  Gongresso.  Noi  porgiamo  i piu  sinceri  ringra- 
ziamenti  a S.  A.  R.  il  Duca  di  Genova  che  ha  gentilmenle 
accettato  la  presidenza  d’onore,  alle  loro  Ecc.  i ministri  della 
Marina  e dei  LL.  PP.,  alle  Gommissione  di  organizzazione,  alle 
diverse  amministrazioni,  e alia  stampa  italiana  che  ha  dedicate 
ai  lavori  del  Gongresso  la  piii  grande  attenzione.  In  ultimo  io 
ringrazio  I’intelligente  pubblico  milanese  e specialmente  le 
amabili  signore  che  hanno  voluto  abbellire  le  nostre  sedute  con 
la  loro  preziosa  presenza.  Last  but  not  least. 

Addio,  gentile  citta  di  Milano,  anzi  tutto  incantevole  plan  di 
Lombardia  ardentissimamente  sospirato  per  tanti  anni  di 
malinconia.  Allontanandoci  da  voi  diremo  con  tristezza  col 
vostro  poeta  : 

A viva  forza  di  col4  mi  svolsi 
Dove  gotico  tempio  alza  giganti 
I trionfali  culmini  eccelsi. 

Evviva  ritalia.  (Laud  applause.) 

Address  of  Mr.  Valdes,  Engineer  of  the  port  of  Barcelona, 
representing  Spain  ; 


Mesdames,  Messieurs,  vu  I’absence  obligee  de  notre  illustre 
president,  I’inspecteur  general  Senor  Lopez-Navarra,  je  prends 
la  parole  au  nom  de  la  delegation  espagnole,  pour  remercier 
chaleureusement,  en  premier  lieu  le  president  et  le  secretaire 
general  du  Gomite  d’organisation,  M.  le  Senateur  Golombo  et 
M.  San  just  de  Teulada,  pour  I’aimable  attention  dans  tous  les 


details  d’organisation  et  de  preparation  de  ce  Gongres.  Je  remer- 
cie  Messieurs  les  presidents  des  sections  de  la  navigation  mari- 
time et  interieure,  les  secretaires  en  chef  des  memes  sections 
pour  la  constante  preuve  de  deference  qui  s’est  manifestee 
specialement  a I’occasion  de  remission  des  rapports,  presentes 
tardivement. 

En  meme  temps  il  m’a  ete  donne  la  mission  de  presenter  un 
salut  confraternel  a tons  les  collegues  presents,  non  di  amico, 
ma  di  fratello,  et  non  seulement  a ceux  de  I’ltalie,  mais  aussi 
des  autres  nations,  qui  n’ont  pas  craint  de  longs  voyages  pour 
pouvoir  assister  a un  Gongres  qui  a comme  but  le  plus  pur 
ideal  de  I’humanite,  pousse  par  I’amour  de  la  Science,  et  par 
I’amour  du  travail.  (Laud  applause.) 

Address  of  Major  H.-F.  Hodges,  Engineer,  U.  S.  Army,  repre- 
senting the  United  States  of  America  : 

« M.  President,  Ladies  and  Gentlemen,  on  behalf  of  the 
Government  of  the  United  States  of  America  and  of  the  delega- 
tes who  have  the  honour  to  represent  that  government  here,  it 
is  me  pleasant  duty  to  express  appreciation  of  the  manner  in 
which  the  affairs  of  the  Gongress  of  Navigation  have  been 
conducted,  and  thanks  for  the  many  kindnesses  which  have 
been  shown  to  the  delegated  during  their  stage  in  this  beautiful 
City. 

» It  is  no  light  matter  to  organize  and  carry  to  a successful 
conclusion  the  complicated  business  of  such  a congress  and  those 
who  are  charged  with  that  duty  may  well  feel  afraid  at  the 
magnitude  of  their  task.  To  the  President  of  the  Gongress,  to  the 
General  Secretary  and  to  their  collegues  of  the  Gommittee  who 
have  aided  in  the  organization  and  affairs  of  the  Gongress,  I 
render  our  thanks  and  compliments  for  the  ability,  inducted  pa- 
tience and  courtesy  which  they  have  displayed  and  our  congra- 
tulations for  the  great  success  which  has  attended  their  labours. 

» Apart  from  the  business  of  the  Gongress  I desire  also  to 
offer  our  grateful  acknowledgment  of  the  many  pleasures  which 
we  have  enjoyed  during  our  stage  in  Milan,  and  of  the  kindly 
hospitality  which  has  been  shown  to  us.  We  have  come  from  a 
great  distance  to  take  part  in  this  Gongress  and  anticipated  much 
profit  from  the  discussions  and  conclusions  ; what  we  did  not 
anticipate  was  that  combined  with  that  profit  there  would  be  so 


— J58 

much  pleasure  ; but  the  welcome  which  we  have  received  has 
been  so  cordial  and  the  efforts  for  our  entertainment  have  been 
so  successful  that  the  resolutions  pleasure  alone  would  have 
been  ample.  I offer  on  the  part  of  my  collegues  as  well  as  myself 
our  warmest  thanks  to  the  gentlemen  of  the  Municipality  for  the 
care  with  which  they  have  made  of  the  Congress  such  a source 
of  pleasure,  and  I desire  to  express  in  conclusion  the  hope  that 
the  pleasant  personal  acquaintances  which  have  been  founded 
amony  may  not  elapse  with  the  conclusion  of  the  Xlh  Congress. » 
(Applause.) 


Address  of  Mr.  de  Gonda-Bela,  Sektionsrat,  Chef  der  See- 
und  Clusschiffahrts,  representing  Hungary  : 


Mesdames,  Messieurs,  le  X“®  Congres  qui  vient  de  se  clore, 
termine  la  serie  des  jours  passes  parmi  vous,  jours  qui  vivront 
toil  jours  dans  notre  memoire,  comme  temoignage  de  notre  plus 
vive  reconnaissance  envers  la  noble  Cite  et  le  noble  pays  d’lta- 
lie,  ou  nous  fumes  accueillis  avec  tant  de  cordialite  et  de  sym- 
pathie,  et  combles  de  gentillesses  et  de  soins.  (Applause.) 


Mr.  Colombo,  President  of  the  Congress  : 


Messieurs, 

Le  10“®  Congres  international  de  navigation,  inaugure  il  y a 
cinq  jours  par  S.  M.  le  Roi  d’ltalie,  en  presence  de  notre  gra- 
cieuse  Reine,  et  avec  I’intervention  des  Ministres  des  Affaires 
Etrangeres,  des  Travaux  Publics  et  de  I’lnstruction,  s’est  reuni 
aujourd’hui  pour  sa  derniere  seance,  pour  la  lecture  de  ses 
conclusions  qui  ont  ete  votees  a la  grande  majorite  des  congres- 
sistes  presents.  . 

Monsieur  le  Sous-Secretaire  d’Etat  des  Travaux  publics  nous 
a fait  Phonneur  d’assister  a cette  derniere  reunion.  Nous  le 
prions  d’accepter  nos  remerciments.  Nous  lui  sommes  recon- 
naissants  avant  tout  comme  Representant  du  Gouvernement 
italien  parce  que  c’est  a Pinitiative  et  a Pinteret  constant  du 
Gouvernement  que  nous  devons  le  succes  dn  Congres.  (Applause.) 
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Nous  le  remercions  aussi  personnellement  pour  la  vive  solli- 
citude  avec  laquelle  il  a aide  la  Commission  d’organisation 
dans  les  travaux  d’organisation  du  Congres.  (Applause.) 

Je  regrette  que  de  hauts  devoirs  aient  empeche  notre  Presi- 
dent d’honneur,  Son  x\ltesse  Royale  le  Due  de  Genes,  de  prendre 
part  a nos  travaux.  En  votre  nom,  Messieurs,  je  lui  envoie  un 
salut  respectueux  ainsi  qu’a  Messieurs  les  Ministres  des  Tra- 
vaux Publics  et  de  la  Marine,  sous  les  auspices  desquels  le 
Congres  a ete  ouvert.  (Applause.) 

Avant  de  nous  separer,  je  sens  le  devoir  de  remercier  publi- 
quement,  au  nom  aussi  de  mon  collegue  dans  la  presidence, 
M.  I’Amiral  Comte  Candiani  d’Olivola,  nos  vaillants  collabora- 
teurs  dans  la  tache  difficile  de  preparer  et  d’organiser  le  Con- 
gres. II  s’agissait  d’abord  de  regier  toutes  les  questions  qui  se 
rattachent  a la  presentation  des  memoires  et  des  communica- 
tions pour  le  Congres,  et  a I’ordre  de  leur  discussion.  II  s’agis- 
sait ensuite  d’etudier  et  de  faire  marcher  les  mecanismes  si 
delicats,  qui  sont  necessaires  pour  assurer  le  succes  d’une  reu- 
nion si  nombreuse  et  si  importante.  Toutes  ces  difficultes  ont 
ete  vaincues,  grace  a I’energie,  a I’intelligence  et  a la  bonne  vo- 
lonte  de  nos  actifs  et  devoues  collaborateurs.  La  Commission 
d’organisation  est  bien  heureuse  d’avoir  eu  de  tels  collegues  et 
d’avoir  pu  utiliser  leur  efficace  concours. 

Grace  aux  dispositions  qui  ont  ete  prises,  le  Congres  a pu  se 
reunir,  commencer  et  continuer  ses  discussions  selon  le  pro- 
gramme prescrit,  malgre  I’affluence  tres  grande  des  congressis- 
tes.  Ils  ont  ete  en  effet  1200  environ,  appartenant  a un  grand 
nombre  d’Etats,  37  desquels  ont  ete  representes  au  Congres. 

Dans  I’intervalle  des  discussions,  nous  avons  organise  des 
excursions  aux  environs  de  Milan,  qui,  je  crois,  ont  eu  votre 
approbation.  Les  dernieres  excursions  auront  lieu  apres  la  clo- 
ture, et  j’espere  qu’elles  auront  le  meme  resultat. 

Je  ne  pourrais  pas  resumer  ici  les  discussions  qui  ont  eu  lieu  ; 
mais  les  conclusions  si  claires  qui  ont  ete  lues  donnent  une  idee 
parfaite  des  travaux  du  Congres  et  des  resultats  des  discussions. 
Ces  conclusions  que  nous  avons  votees  paraitront  peut-toe  a 
quelques-uns  pas  assez  concluantes.  Cette  indetermination  de 
conclusions  n’est  pas  un  defaut  special  de  notre  Congres  ; il 
arrive  ordinairement  que  les  conclusions  des  Congres,  meme  les 
plus  importants,  ont  un  caractere  de  grande,  et  pent  etre  d’ex- 


cessive  genuralite.  "Vlais  ce  fait  est  du  a uiie  circonstance  (]ui 
justifie  parfaiteinent  la  difficLilie  de  [jas  arriver  a des  conclu- 
sions iirccises.  l.es  questions  de  science  appliquee  n’adniettent 
|)as  toujours  des  solutions  exactes  et  bien  deterrninees,  parce 
qu’il  taut  avoir  egard  dans  tous  les  cas  aux  circonstances  dans 
lesquelles  les  phenornenes  examines  se  produisent.  11  en  est 
autrernent  lorsqu’il  s’agit  de  questions  de  sciences  positives, 
dans  lesquelles  rexf)erience  ne  joue  aucun  r61e,  et  il  est  facile 
de  determiner  des  verites  que  Ton  croit  exactes  et  de  les  enoncer 
dans  des  [)ropositions  precises.  II  faut  dire  pourtant  que  les 
avantages  des  Congres  ne  consistent  pas  dans  la  po.ssibilite  de 
formuler  toujours  de  conclusions  deterrninees,  mais  dans  celle 
de  faire  connaitre  sous  tous  les  aspects  les  questions  qui  ont  ete 
discutees  dans  les  diverses  seances.  (Applause.).  Et  lorsque  ces 
questions  ont  ete  etudiees  sous  tous  les  aspects,  il  est  plus  facile 
I)our  la  pratique,  eclairee  par  la  discussion,  d’arriver  a choisir 
la  solution  qui,  dans  les  circonstances  ou  Ton  se  trouve,  paraitra 
la  meilleure.  (Applause.) 

Les  Congres  ont  encore  un  grand  avantage  ; ils  creent  ce 
qu’en  Italie  nous  appelons  Vambiente.  Ils  appellent  vivement 
I’attention  du  public  sur  les  questions  posee's  et  discutees  dans 
leurs  reunions. Je  pourrai  donner  un  example  de  cela  pour  notre 
reunion,  car  je  crois  pouvoir  affirmer  que  le  Congres  tenu  a 
Milan  en  ces  jours  a rendu  populaire  en  Italie,  bien  plus  encore 
que  toutes  les  etudes  et  tous  les  travaux  precedents,  la  question 
de  la  Navigation  interieure.  (Applause.) 

Cette  popularite  est  certainement  une  importante  victoire 
pour  tous  ceux  qui  ont  ete  les  apotres  de  la  navigation  interieure 
en  Italie,  et  elle  servira  a les  confirmer  dans  leurs  convictions 
et  a rendre  leur  apostolat  plus  efficace. 

Vous  avez  pu  voir  les  resultats  de  leurs  etudes  ; ils  resultent 
des  dessins,  des  tableaux  et  des  statistiques  exposes  dans  les 
salles  de  la  Villa  Reale.  Vous  avez  examine  la  carte  hydrogra- 
phique  italienne,  due  au  Ministere  de  I’Agrictilture  et  du  Com- 
merce. Vous  avez  vu  le  detail  des  etudes  anciennes  et  recentes 
sur  le  cours  du  P6  et  sur  les  corrections  necessaires  pour  assurer 
la  navigation  de  cette  grande  riviere  de  Venise  a Pavie  et  au  del  a 
et  la  mettre  en  communication  avec  les  villes  plus  importantes 
de  la  haute  Italie.  Vous  avez  remarque  les  projets  paralleles  et 
si  interessants  pour  etablir  par  le  Tibre  une  voie  de  communi- 
cation entre  la  capitale  du  Royaume  et  la  mer.  Maintenant  ces 


plans,  ces  etudes  et  les  discussions  qui  s’y  rapportent  ont  infiltre 
dans  les  masses  la  conviction  qu’il  s’agit  d’un  grand  interet 
national  et  qu’il  taut  approfondir  davantage  ces  problemes  et 
hater  leur  solution  pour  completer  le  reseau  des  communications 
d’un  bout  a I’autre  de  la  peninsule,  et  contribuer  par  cela  au 
progres  economique  du  pays. 

Pour  toutes  ces  raisons,  nous,  Italiens,  devons  etre  tres  recon- 
naissants  aux  promoteurs  et  aux  collaborateurs  de  I’Association 
Internationale  et  du  X®  Congres  de  Navigation.  Nous  devons 
etre  reconnaissants  d’abord  a la  Commission  permanente  de 
Bruxelles  qui  a tant  contribue  au  succes  de  notre  reunion,  et 
nous  devons  la  meme  reconnaissance  aux  savants  qui  ont  adhere 
a I’invitation  de  la  Commission  et  se  sont  donne  rendez-vous  a 
Milan.  Nous  avons  cherche  a faire  de  notre  mieux  les  honneurs 
de  notre  ville  aux  personnages  illustres  qui  I’ont  honoree  de  leur 
presence,  et  nous  esperons.  Messieurs  les  Congressistes,  en  quit- 
tant  I’ltalie,  que  vous  porterez  dans  votre  coeur  un  souvenir 
agreable  des  jours  passes  avec  nous.  (Applause.).  Nous  aurions 
le  droit  de  I’esperer,  apres  avoir  entendu  les  paroles 
trop  aimables  que  les  representants  des  nations  etrangeres  ont 
bien  voulu  prononcer  a notre  adresse  aujourd’hui  ; nous  I’espe- 
rons  d’autant  plus  que  I’Association  Permanente  de  Bruxelles  a 
voulu  donner  a notre  pays  une  preuve  de  sa  sympathie  en  nous 
offrant  son  concours  pour  la  malheureuse  Calabre,  si  durement 
eprouvee  par  le  terrible  cataclysme  que  I’a  frappee.  Nous  remer- 
cions  vivement  I’Association  et  I’assurons  que  son  acte  genereux 
restera  toujours  imprime  dans  nos  coeurs.  Veuillez  dqnc  me 
permettre  d’exprimer,  au  nom  de  la  Commission  d’organisation, 
notre  profonde  reconnaissance  et  nos  saluts  respectueux  aux 
Nations  qui  ont  ete  representees  au  Congres  et  aux  illustres  per- 
sonnages delegues  pour  les  representer.  Messieurs,  je  suis  sur 
de  votre  consentement  en  vous  demandant  que  notre  derniere 
pensee,  au  moment  de  nous  separer,  soit  adressee  a celui  au 
nom  duquel  le  Congres  a ete  inaugure.  a celui  au  nom  duquel 
M.  le  Sous-Secretaire  d’Etat  va  prononcer  la  cloture  de  nos 
travaux. 

Sa  Majeste  le  Roi  d’ltalie,  convaincu  de  la  haute  signification 
du  Congres  de  Navigation,  a montre  son  grand  interet  pour  nos 
discussions,  d’abord  en  accentant  le  Patronage  dn  Congres,  puis 
en  mettant  a notre  disposition  sa  Villa  Reale,  et  enfin  en  ac- 
cueillant  notre  priere  d’intervenir  et  d’honorer  de  Son  auguste 


r)n*sence  la  seance  (rinanguration.  (Ai)|)l;iiis(*)  Envoyons  Ini 
riiornmage  do  noire  respectueuse  gratitude,  llepetons  ici  en 
nous  separant  I’acclaniation  (pji  I’a  accueilli  lor.squ’il  est  entre 
dans  cette  salle,  a notre  premiere  seance.  Faisons  en  sorte  que 
dans  son  chateau  de  Haccogini  lui  arrive  Techo  du  cri  si  cher 
au  cceur  de  tons  les  Italiens,  que  nos  collegues  ont  appris  a 
tvp(H(*i- av(‘.c  nous,  l(*  cri  dc  ; \’ive.  I(*  hoi  1 (Laud  applause.  — \'iv(i 
l(‘  hoi!). 

Addres  of  His  Excellency  Pozzi,  Under-secretary  of  State  tor 
for  Public  Works,  on  behalf  of  the  Italian  Government  : 


Signori  Congressisti,  Signore  gentili, 

« I lavori  del  Congresso  si  sono  svolti,  e sono  stati  compiuti 
in  modo  egregio. 

Furono  intensi  e proficui.  E pero  degnamente  corrispondono 
agli  auspici  lieti  che  dalla  solenne  inaugurazione  di  lunedi, 
onorata  dallo  intervento  ambito  e desideratissimo  delle  Loro 
Maesta  gli  Augusti  Sovrani  d’ltalia,  era  lecito  e doveroso  il 
trarne. 

II  Ministro  dei  LL.  PP.,  trattenuto  a Roma,  ha  lasciato  a me 
il  compito  graditissimo  di  esprimere  anche  in  nome  suo,  il 
compiacimento  del  Governo  italiano,  cosi  per  il  concorso  nume- 
roso  di  Congressisti  distintissimi  stranieri  ed  italiani,  come  per 
I’opera  attiva  et  fruttuosa  del  Congresso  per  il  progresso  della 
navigazione,  e per  le  indagini  scientifiche  et  pratiche  che  vi  si 
rannodano.  Ed  io  sciolgo  il  compito,  anche  con  vivissimo  com- 
piacimento mio  personate. 

Di  vero,  il  Governo  italiano,  il  quale  per  tanti  egregi  fun- 
zionari  suoi  delle  Amministrazioni  Central!,  e del  Genio  Civile, 
e Marittimo,  a presa  parte  notevole  al  Congresso,  non  poteva 
non  prendere  il  pin  grande  interessamento  alio  scioglimento  che, 
e con  le  pregevolissime  memorie  presentate,  e colla  discussione 
nelle  sedute,  avrebbero  ottenute  le  importantissime  question! 
che  vi  sono  state  proposte,  attinenti  alia  navigazione  interna  ed 
alia  navigazione  marittima,  attinenti  alia  navigazione  interna  ed 
la  posizione  e per  la  configurazione  della  Italia  nostra,  assu- 
mono  importanza  veramente  somma  e capitale. 

Da  questa  importanza  dei  problem!  proposti  ai  vostri  studi 
ed  alle  vostre  deliberazioni,  scaturisce  e deriva  il  corrispon- 
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dente  soiiimo  interessamento  nostro  alia  soluzione  sapiente  che 
vi  e stata  data.  Interessamento  tanto  pin  vivo  et  grande  in  quanto 
diretto  al  niigliore  apprezzamento  di  studii  e proposte  intese  ad 
una  finalita  altamente  provvida  in  ordine  ai  mezzi  di  trasporto, 
per  la  quale  e profondo  il  convincimento  del  Governo  di  dovere 
adoperare  totis  viribus  et  toto  corde.  Imperocche  i mezzi  di  tra- 
sporto facili,  spediti  et  economici,  non  solamente  servono  ai  bi- 
sogni  esistenti,  ma  creano,  suscitano  bisogni  sempre  nuovi,  quali 
essi  valgono  a soddisfare  — e pero  determinano  e portano  il 
vero,  il  continuo  progresso  economico  o sociale,  fattore  primis- 
simo  della  civilta.  E per  cio  che  il  Governo  altamente  si  com- 
piace  della  splendida  riuscita  di  questo  Gongresso  e che  per  mio 
mezzo  assolve  il  debito  gratissimo  di  esprimere  a tutti  colore  che 
a questa  splendida  riuscita  cooperarono,  la  sua  riconoscenza 
viva,  ed  imperitura. 

Il  Presidente  della  Gommissione  internazionale  permanente 
M.  Alfonso  Debeil,  ed  il  Segretario  General  M.  Alessio  Du- 
fourny,  della  personale  amicizia  dai  quali  grandemente  mi 
onoro,  hanno  portato  al  Gongresso  tutto  il  contributo  della  loro 
alta  intelligenza  e della  loro  dottrina  : ma  non  solo  questo  titolo 
essi  vollero  avere  alia  nostra  riconoscenza,  essi  vollero  agguin- 
gervi  un  commovente  attestato  indimenticabile,  di  affetto  ami- 
chevole  e di  solidarieta  fraterna  nella  sventura  colla  generosa 
oblazione  fatta  a nome  dell’Association  Internationale  perma- 
nente des  Congres  de  Navigation. 

Vada  adunque  ad  essi  il  nostro  plauso  piu  sentito,  per  Tuna 
e per  I’altra  — mi  e grato  ripeterlo  ancor  io  — di  codeste  grandi 
ed  indimenticabili  benemerenze.  E plauso  sincero  e vivissimo 
vuole  essere  reso  alia  Presidenza  del  Gongresso. 

Il  senatore  Golombo  ha  voluto  accennare  cortesemente  anche 
alia  cooperazione  personale  mia  : io  so  di  non  dovere  questo  se 
non  alia  sua  indulgenza  gentile  ; ma  non  per  questo  gliene  sono 
meno  vivamente  riconoscente. 

I signori  Presidents  del  Gongressa,  i President!  delle  Gom- 
missioni  tecniche,  i President!  delle  Sezioni,  i Relatori  general!, 
gli  autori  delle  Memorie,  dei  quali  non  ripeto  tutti  i nomi,  a 
tutti  voi  meritamente  noti,  pur  non  potendo  dimenticare  per 
ritalia  quelli  dei  senator!  Golombo,  Gandiani  e Sasana,  delPono- 
revole  Romanin  Jacur,  del  commendatore  Maganzini,  Inglese, 
Giuliani,  Torri,  Rota,  Mazza,  Sassi,  Grugnola,  Lo  Gatto,  Valen- 
iini,  Goen  Gagli,  ed  il  Segretario  generate  San  just  di  Teulada 


insu|)(?nil)ile  per  intolligenza  e zelo  ; e quelli  dei  vari  delegati 
esteri,  vogliano  tutti  accettare  le  espressioni  di  vera  e vivissima 
riconoscenza  per  I’opera  preziosa  che  alia  buona  riuscita  del 
(longresso  essi  hanno  prestata,  coadiuvati  mirabilmente  da  tutta 
la  Gornmissione  di  Arnministraziorie,  presieduta  dalT  on.  ing. 
Fdola  Daverio,  la  quale  ha  saputo  compiere  un  lavoro  di  orga- 
nizzazione  veramente  meraviglioso. 

11  Gornune  di  Milano  fu  anche  in  que.sta,  come  sempre  ed  in 
ogni  occasione,  I’ospite  cortese  e cordiale  non  superabile,  e la 
sua  Egregia  Rappresentanza,  cotan  to  degnamente  presieduta 
dair  illustre  senatore  Ponti,  ha  nel  miglior  modo  confermato  la 
bonta  della  designazione  lusinghiera  e gentile  della  Gitta  di 
Milano  a sede  dei  X°  Gongresso. 

Le  escursioni  che  i sigg.  Gongressisti  hanno  fatte  furono 
interessantissime,  e veramente  riuscite.  Faccio  augurio  caldo  — 
ne  punto  ne  dubito  — che  interessanti  e felici  non  meno  abbiano 
ad  essere  quelle  che  ancora  vi  attendono.  E che  il  bel  sole 
d’ltalia  non  si  dimostri  agii  ospiti  nostri  illustri  e carissimi,  ec- 
cessivamente  riservato,  come  ha  voluto  essere  in  questi  giorni. 
I signori  Gongressisti  stranieri  possano  al  loro  itorno  in  Patria 
portare  della  nostra  Italia  non  ingrato  ricordo  ; possano  ripor- 
tarne  la  impressione  di  un  paese  che  studia  et  che  lavora,  di  un 
paese  che  debba  a buon  diritto  guardare  aU’avvenire,  come  ap- 
punto  il  nostro  paese  lo  guarda  con  compiacimento  sereno  e con 
secura  speranza. 

Ma,  Signori  Gongressisti  e Signore  Gentili,  ancora  un  altro 
grande  risultato  nobilissimo  et  buono  il  Gongresso  internazionale 
di  Navigazione  deve  portare  et  portera.  Goll’avvicinare  fra  di 
loro,  col  procurare  reciprocamente  la  conoscenza,  di  persone 
distintissime  di  nazionalita  diverse,  il  Gongresso  ha  bene  dovuto 
portare,  ed  ha  effettivamente  portato.  alia  piu  sincera  reciproca 
stima,  alio  scambio  geniale  di  relazioni  di  cortese  amicizia  : ed 
e questa  — o Signori  — la  primissima  condizione  di  quella  sin- 
cera, viva  e verace  fratellanza  fra  i popoli,  la  quale  assicurera 
ed  imporra  la  pace  feconda  ed  onesta  al  mondo  intero. 

Il  Gongresso  dunque,  anche  al  di  la  della  Navigazione,  ed  al 
di  sopra  di  essa,  fu  opera  saggia,  provvida  et  buona. 

Gon  questi  sentimenti,  e con  questi  voti  io  porto  a voi„  signori 
Gongressisti,  stranieri  ed  italiani.  il  saluto  deferente,  il  saluto 
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caldo  et  cordiale  del  Governo  Italiano.  E nel  nome  Augusto  di 
S.  M .il  Re,  al  quale  invio,  col  piu  reverente  saluto,  la  espres- 
sione  dell’animo  nostro  memore  e grato,  io  dichiaro  chiuso  il 
X°  Gongresso  Internazionale  di  Navigazione. 

(Laud  applause). 


The  meeting  is  adjourned. 


EXCURSIONS 


■ 


RECEPTIONS,  EXCURSIONS  AND  TRIPS 


According  to  the  practice  of  preceding  Congresses  we  endea- 
A^oured  to  offer  our  foreign  guests  some  excursions,  receptions 
and  fetes,  in  order  to  render  their  stay  in  Italy  as  pleasant  as 
possible.  We  are  not  sure  that  we  succeeded,  but  we  tried  to 
satisfy  all  tastes  by  making  double  excursions,  some  devoted 
exclusively  to  science,  the  others  of  a simultaneous  nature  in- 
tended for  visiting  picturesque  places,  noted  for  their  natural 
beauty  or  their  artistic  merits. 


HOW  THE  TIME  WAS  SPENT 


Saturday,  23rd  September  1905.  — Lunch  offered  by  the  dele- 
gates of  the  Italian  Government  to  the  Association  and  by  the 
Local  Organising  Commission  of  the  Congress  to  the  foreign 
delegates 

Luncheon  was  served  at  one  o’clock  at  the  restaurant  Cova. 
His  Excellency  Mr.  Pozzi,  under  secretary  of  State  for  Public 
Works,  drank  a toast  to  all  the  participating  members  in  the 
name  of  the  Italian  Government. 

Mr.  De  la  Porta,  deputy  Mayor  of  the  town,  followed  suit  by 
welcoming  the  foreign  delegates  in  the  name  of  the  Municipality 
of  Milan. 

Then  followed  Messrs.  Debeil  and  Quinette  de  Rochemont  res- 
pectively in  the  name  of  the  International  Association  and  of 
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the  foreign  delegates,  and  lastly,  Mr.  de  Tiinonoff,  Director  of 
Ways  of  (iOiniminication  for  the  region  of  St- Petersburg,  one 
of  the  Russian  delegates,  who  sr>oke  in  Italian.  We  rer)roduce 
his  toast  to  show  onr  gratitude  to  Mr.  de  Tirnorioff  for  speaking 
so  well  on  two  different  occasions  in  the  language  of  Dante. 

Mr.  de  Tirnonoff’s  toasts  : — 


Ercrllmza^  Signori^ 

Da  Russia  ha  un  interesse  speciale  di  seguire  da  vicino  i lavori 
di  Congressi  di  Navigazione  nei  diversi  paesi  del  mondo  che  li 
os  pita. 

l^ossono  immaginare  quanto  siamo  felici  che  il  Decimo  Gon- 
gresso  si  raduni  in  Italia  che  ci  attirava  da  gran  pezzo,  non 
solainente  per  il  suo  glorioso  passato,  per  il  brillante  avvenire 
che  le  assicura  il  lavoro  assiduo  d’un  popoio  libero  e pieno 
d'ingegno,  i)er  le  bellezze  della  sua  ricchissima  natura  e per  lo 
splendore  della  sua  arte,  — ma  anche  per  la  mirabile  attivita 
spiegata  dagli  ingegneri  italiani  in  tutti  i rami  dell’industria 
del  trasporto. 

Suir  antico  suolo  dei  Romani,  che  gia  due  mila  anni  fa  sep- 
pero  creare  dei  porti  di  mare  meravigliosi,  regolare  fiumi,  disse- 
care  laghi,  costruire  superbi  acquedotti  e canalizzare  citta,  — 
su  questo  stesso  suolo  gl’ingegneri  italiani  hanno  impiantato 
con  invidiabile  successo  i prodotti  della  loro  intelligenza  e 
raccolto  ricchissime  messi  che  eccitano  I’ammirazione  di  tutti 
i popoli. 

Dal  medio  evo  ai  giorni  d’oggi,  da  Michelangelo  e Leonardo 
da  Vinci,  agli  illustri  ingegneri  che  sono  la  gloria  dell’  Italia 
moderna  vediamo  una  serie  continua  di  ricerche  e creazioni  di 
scienziati  italiani  nelle  applicazioni  delle  forze  naturali  ai 
trasporti  per  acqua. 

Fra  le  applicazioni  dello  slancio  intelligente  col  quale  gl’ita- 
liani  hanno  saputo  e sanno  trarre  partito  delle  risorse  naturali 
del  loro  paese,  quella  che  interessa  maggiormente  gl’  ingegneri 
degli  altri  paesi  e la  traduzione  pratica  ed  utile  in  atto  dell’inven- 
zione  geniale  e feconda  di  Galileo  Ferraris,  il  quale  con  le  sue 
teorie  ed  esperienze  sul  campo  magnetico  rotante,  ha  condotto 


alia  risoluzione  del  problema  importantissimo  del  trasporto 
deir  energia  elettrica  a distanza. 

Statistiche  recenti  communicate  alia  stampa  universale  hanno 
fatto  conoscere  al  mondo  intiero  come  il  nostro  paese  sia  quello 
in  tutta  Europa  nel  quale  vien  utilizzata  al  massimo  grado  con 
impianti  idro-elettrici  la  forza  naturale  delle  cadute  dei  corsi 
d’acqua. 

E questo  fatto  a il  miglior  indice  del  progressive  sviluppo 
industriale  deiritalia  il  quale  a sua  volta  e caparra  di  prosperita 
economica  e di  miglioramento  nell’  ordine  sociale. 

Questa  prosperita  la  auguro  a nome  della  Russia  e de’  suoi 
delegati  alia  bellissima  e grande  Italia,  e non  posso  terminare  il 
mio  discorso  senza  rivolgere  alia  gentile  e benevola  Assemblea 
la  preghiera  di  participare  con  me  al  voto  profondo  e sincere 
che  mi  parte  dal  cuore  : 

Evviva  ritalia  ! 


At  two  o’clock  the  guests  left  the  restaurant  Cova  after  having 
renewed  old  acquaintanceships,  and  after  new  introductions 
which  brought  together  the  guests  of  this  luncheon  which  in- 
augurated the  fetes  of  the  Congress. 


Sunday,  24th  September  1905.  — Reception  al  the  Yilla  Reale. 

At  six  o’clock,  the  Commission  of  Organisation  gave  a recep- 
tion to  all  the  members  of  the  Congress  in  the  reception  rooms 
of  the  Villa  Reale,  lent  to  the  Navigation  Congress  by  H.  M.  the 
King.  In  the  yellow  drawing  room,  the  principal  presi- 
dents of  the  Congress,  Mr.  Colombo,  Senator,  Mr.  Candiani, 
Senator,  and  the  Mayor  of  Milan,  Senator  Ponti,  did  the 
honours  The  several  eminent  members  of  foreign  delegations 
were  introduced  to  each  other  by  the  general  secretary  M.  San- 
just  di  Teulada. 

The  most  cordial  relations  were  established  between  the 
guests,  who  left  the  Villa  Reale  about  eight  o’clock,  when  the  ice 
was  broken,  and  all  the  members  of  the  meeting  felt  like 
colleagues  united  for  the  common  object  of  voting  conclusions 
useful  to  science  and  their  respective  countries. 


Tuesday,  26th  September  1985.  — Simultaneous  excursions  to 
Lake  Como  and  to  the  Lleetrical  Works  of  Paderno  and  of 
Trezzo. 

1)  Excursion  to  Lake  (^oino. 

The  excursionnists  started  from  Milan  by  railway  to  Lecco, 
a small  town  situated  at  the  southern  extremity  of  the  left 
branch  of  Lake  Como. 

At  Lecco  they  met  their  colleagues  coming  from  Como  who 
were  making  the  journey  in  the  opposite  direction  to  visit  the 
electric  works  at  Paderno. 

They  went  on  board  a special  steamer  which  took  them  across 
to  Bellagio,  to  the  celebrated  Villa  Carlotta,  where  they  had 
time  to  visit  the  world-renowned  rich  artistic  collections,  and 
lastly  to  the  Villa  d’Este.  Luncheon  was  served  on  board 
and  refreshments  at  the  Villa  d’Este.  After  having  visited 
this  Villa  they  went  back  to  Como  and  thence  by  rail  to  Milan. 

2)  Excursion  to  the  Hydro-electrical  Installation  of  Paderno 
and  of  Trezzo. 

The  first  excursion  having  a technical  object  was  very  suc- 
cessful, on  account  of  the  hospitality  offered  to  the  members  of 
the  Congress  by  the  Italian  Edison  Electrical  C”  and  by  M.  Cris- 
toforo  Crespi  representing  the  Company  which  installed  the 
electrical  works  at  Trezzo. 

The  members  of  the  Congress  took  a special  train  from  Milan 
at  7 o’clock  in  the  morning.  They  were  received  on  their  arri- 
val at  Como  by  the  principal  authorities. 

At  this  charming  town,  on  the  shores  of  the  lake  of  the  same 
name,  they  went  on  board  a special  steamer  of  the  Lariana  C°, 
where  breakfast  was  served.  Much  animation  was  displayed 
notwithstanding  a strong  wind  and  a little  storm  which  rather 
marred  the  beginning  of  the  journey.  The  steamer  went  round 
the  lake,  passing  by  Bellagio,  and  arrived  at  Lecco  in  triumph. 
All  the  inhabitants  of  the  little  town  were  in  the  square  with 
the  authorities  and  the  members  of  the  Congress  were  so  enthu- 
siastically greeted  that  they  cannot  easily  forget  the  welcome. 


Four  large  inland  navigation  boats  were  waiting  at  Lecco, 
specially  arranged  to  contain  the  tables  of  the  members  of  the 
Congress.  These  four  boats  tugged  by  motor  boats  left  Lecco 
amidst  enthusiastic  acclamations  and  descended  the  course  of 
the  Adda  between  its  green  banks.  They  were  greeted  every- 
where by  the  people  along  the  shores  with  a warmth  that 
delighted  the  excursionists. 

The  boats  stopped  at  the  commencement  of  the  canal  of  Pa- 
derno  on  the  Adda.  The  members  of  the  Congress  were  able 
to  see  there  the  works  carried  out  for  damming  the  river  and 
for  the  deviation  of  the  canal  which  provides  the  motive  power 
for  the  Paderno  Works.  They  then  left  the  boats  and  followed  a 
rustic  path  which  was  rather  difficult  for  the  ladies  and  the 
less  adventurous  men,  and  which  brought  them  to  the  Hydro- 
electric Works  of  Paderno  where  they  could  admire  a complete 
and  modern  installation  which  gives  10,000  H.  P.  and  which 
distributes  the  current  to  the  Milan  tramways  and  to  the  light- 
ing of  the  town.  At  Paderno  Mr.  Esterle,  advisory  delegate  to 
the  Edison  C*",  Mr.  Bettini,  general  technical  manager  of  the 
Company,  hospitably  did  the  honours  of  their  works  by  offering 
a lunch  which  was  taken  by  assault  after  the  country  walk 
which  had  sharpened  the  appetite  of  the  visitors. 

After  visiting  the  works,  the  Congress  members  went  on 
board  four  large  boats  awaiting  them  so  as  not  to  waste  time 
in  passing  the  numerous  locks  of  the  Paderno  canal.  We  must 
note  that  the  Congress  members  and  amongst  them  the  eminent 
inspector  general  of  the  Ponts  et  Chaussees,  Mr.  Maurice  Levy, 
observed  with  astonishment  the  old  locks  of  the  canal  of  Pader- 
no which  date  back  two  centuries  and  which  look  as  if  they  had 
been  invented  in  our  own  times. 

The  Congress  members  boated  down  once  more  the  course  of 
the  Adda,  and  admired  the  large  iron  bridge  of  Paderno,  150 
metres  span,  and  arrived  at  last  at  Trezzo,  close  to  the  old  castle 
where  Bernabo  Visconti  was  killed.  They  also  visited  the 
hydro-electric  installations  of  the  company  which  propose  to 
utilise  the  motive  power  of  the  Adda.  This  new  installation 
which  can  supply  8,000  H.  P.  is  not  yet  working.  Though  the 
works  have  but  lately  been  begun  they  are  nearly  finished. 
Mr.  Cristoforo  Crespi  and  his  sons,  deputy  Silvio  and  .Dr.  Daniel 
did  the  honours,  offered  much  appreciated  refreshments  to  the 
Congress  members  and  accompanied  them  to  the  railway 


station  where  they  were  entertained  by  a concert  before  their 
(le|)artnre.  On  arrival  at  Monza  they  got  into  electric  tramways 
which  piil  them  down  at  the  Piazza  di  Duorrio  at  Milan. 

This  excursion,  which  involved  much  labour  in  its  organisa- 
tion on  account  of  the  different  means  of  transporting  the 
400  Congress  iTiembers,  was  most  successful,  and  we  hope  that 
it  has  shown  how  the  si>irit  of  organisation  is  being  formed  in 
Italy  and  how  it  is  vieing  with  the  more  perfect  methods  in  use 
in  the  north  of  Curope. 


Wednesday,  27th  September  1905.  — Garden  Party  given  by 
the  Local  Cormnission  at  the  Villa  Heale. 

The  Local  Organising  Commission  which  had  given  a recep- 
tion on  the  arrival  of  the  foreign  delegates,  was  desirous  of 
inviting  once  more  all  the  Congress  members  to  meet  in  the 
gardens  of  the  Villa  Reale  which  were  decorated  with  garlands 
and  the  flags  of  all  the  nations  represented  at  the  Congress. 
An  orchestra,  hidden  behind  some  bushes,  played  selections 
from  an  international  repertoire. 

Refreshment  buffets  and  tables  were  set  out  in  the  gardens 
and  the  guests  seated  here  and  there  spent  a pleasant  hour  in 
friendly  intercourse  which  should  bring  them  closer  to  each 
other. 


Thursday,  28th  September  1905.  — Sirmdtaneons  excursions 
to  Lake  Maggiore  and  to  the  Hydro-electric  Works  of  Vizzola. 

1)  Excursion  to  Lake  Maggiore. 

At  7.30  a.  m.  the  excursionists  numbering  nearly  400,  went 
to  the  Northern  Railway  Station  and  took  their  places  in  the 
special  train  which  was  in  waiting.  Latins  and  Anglo-Saxons 
were  soon  cheerfully  discussing  the  pleasant  prospect  of  a 
sunny  and  breezy  day  spent  on  the  largest  of  the  Italian  lakes 
which  nature  has  so  bountifully  provided  with  beauty.  Unfor- 
tunately the  sky  clouded  over,  and  about  an  hour  after  the  start 
a violent  storm  broke  over  the  train,  disappointing  the  ladies 
who  had  looked  forward  to  seeing  the  beautiful  sky  of  Lorn- 


bardy  ; but  the  i)Ouring  drain  did  not  destroy  the  good  humour 
of  the  coini)any.  The  tourists  were  only  able  to  admire  the  rich 
villas  of  the  plain  through  a thick  curtain  of  rain.  But  on 
arriving  at  Laveno,  the  storm  ceased  and  though  the  sun  seemed 
reluctant  to  appear  the  travellers  enjoyed  the  first  impression 
of  the  beauty  of  the  lake  and  the  surrounding  mountains.  They 
then  stepped  on  board  two  boats  laden  and  decorated  with 
flowers  the  « Verbano  » and  the  « Francia  » which  were  moored 
to  the  landing  stage. 

The  members  of  the  Committee  in  charge  of  the  crew, 
Messrs.  Medici  and  Belgiojoso  on  the  Verbano,  Guaita  and  Ber- 
tolini  on  the  Francia,  gave  the  order  to  start,  and  the  two  boats 
at  10.30  left  the  shore  to  go  towards  south.  The  old  Austrian 
fort  was  passed,  then  the  celebrated  « Santuario  de  Ste-Cathe- 
rine  du  Sasso  ».  Though  the  sun  did  not  shine,  the  pure,  sharp 
air  gave  an  appetite  to  the  excursionists  who  made  a raid  on  the 
trays  laden  with  sandwiches  and  pastry  provided  by  the  kindly 
forethought  of  the  members  of  the  Committee. 

The  Lombardy  shore  was  followed,  then  along  the  Piedmont 
shore  with  its  handsome  villas  ; Belgirate  and  Stresa  were 
sighted  as  far  as  Isola  Bella. 

Here  the  excursionists  were  awaited  by  His  Excellency  Count 
Borromeo,  who  had  sent  a special  invitation  to  the  Congress  to 
visit  his  historic  palace.  He  acted  himself  as  guide  during  the 
visit,  with  the  extreme  courtesy  which  is  a constant  tradition  in 
this  ancient  patrician  family. 

The  visitors  admired  in  the  numerous  saloons  of  the  splendid 
dwelling,  the  most  precious  treasures  of  Italian  art,  and  a few 
of  them  were  able  to  see  the  exquisite  little  chapel  of  the  palace 
which  contains  the  relics  of  St  Charles  Borromeo.  In  one  of  the 
ground  floor  drawing  rooms  refreshments  were  served  to  the 
numerous  visitors  who  delighted  with  the  beautiful  things  they 
had  seen  and  the  welcome  accorded  to  them  raised  their  glasses 
in  honour  of  the  lord  of  the  renowned  island  who  had,  by  his 
princely  amiability,  far  exceeded  the  anticipations  of  the 
members  of  the  Congress. 

The  repeated  calls  of  the  siren  brought  back  the  excursionists 
on  board  who  were  dallying  in  the  cool  paths  amidst  tropical 
plants  and  admiring  the  matchless  panorama.  Twelve  o’  clock 
had  long  ago  struck  when  the  boats  left  the  enchanting  isle  ; 
hundreds  of  handkerchiefs  were  waved  accompanied  by  hurrahs 


ill  all  the  languages  of  the  world,  ills  Excellency  Count  Borro- 
nieo  replied  with  smiles  from  the ‘shore  of  his  beautiful  estate, 
satisfied  at  having  received  in  his  ancient  house  the  represen- 
tatives of  the  International  Navigation  of  all  the  countries  in  the 
world. 

The  « Verbano  » then  went  on  to  Ballanza  and  the  « Francia  )> 
to  Stresa  to  lunch.  The  local  authorities  were  waiting  for  the 
excursionists  at  the  landing  filace.  Luncheon  was  served  at  the 
lies  Borromees  Hotel  at  Stresa  and  at  the  Grand  Hotel  and  at  the 
Grand  Hotel  Eden  at  Pallanza.  There  were  numerous  toasts  ; 
we  particularly  must  note  that  of  General  Bigotti  to  the  foreign 
delegates  which  was  replied  to  in  a genial  manner  by  President 
Debeil.  At  2 o’clock  the  excursionists  returned  on  board  to 
visit  the  upper  part  of  the  lake,  passing  by  Ghiffa,  Oggebbio, 
Cannero,  noted  for  its  mild  climate  and  its  lovely  lemon  trees, 
then  by  Cuino,  arriving  at  Laveno  again  after  having  had  tea 
on  board.  At  5 o’clock  a special  train  brought  back  the  tra- 
vellers to  Milan  at  7 o’  clock. 

2)  Excursion  to  the  Hydro-electric  Installation  at  Vizzola. 

On  the  same  day  a less  numerous  group  (about  300  members 
of  the  Congress)  accompanied  by  several  members  of  the  Or- 
ganising Committee,  started  from  Milan  by  special  train  at 
7 o’  clock  by  the  electric  traction  line  Milan-Gallarate  ; in  less 
than  forty  minutes  they  went  through  the  most  important  indus- 
trial district  of  the  suburbs  of  Milan,  where  a great  number  of 
factories  receives  electric  power  from  the  Hydro-electric  Works 
which  were  going  to  be  visited. 

At  Somma  Lombardo,  the  railway  was  left  in  order  to  drive 
by  numerous  conveyances  to  the  great  weir  across  the  Ticino 
which  in  conjunction  with  the  waterworks  takes  the  necessary 
water  from  the  rivers  for  the  Villoresi  irrigation  canal  (40  cubic 
metres)  and  for  the  industrial  canal  of  Vizzola  (65  cubic  metres). 
Near  the  weir  where  they  arrived  at  10  o’clock,  the  members 
were  received  by  Mr.  Scotti,  engineer,  general  manager  of  the 
Vizzola  G°,  who,  with  his  accustomed  amiability  offered  his 
services  to  the  visitors  to  give  them  all  the  technical  explanations 
they  might  desire. 

At  the  entrance  to  the  canal,  four  large  boats  decorated  with 
flowers  and  flags  were  boarded  by  the  visitors  who  were  then 
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taken  to  the  works.  During  the  trip  luncheon  was  served,  the 
sun  came  out  and  much  animation  presided  at  the  meal. 

On  arrival  at  the  works  Mr.  Scotti  had  the  happy  thought  of 
giving  the  tourists  the  impression  of  passing  through  a lock 
eight  metres  high.  This  extra  number,  not  on  the  programme, 
was  appreciated  by  al.  The  installation  was  then  visited,  its 
imposing  hall  and  its  colossal  turbines  in  motion  impressed 
everyone. 

The  management  kindly  offered  refreshments  which  were 
willingly  accepted.  The  carriages  were  then  taken  by  assault 
and  the  return  to  Gallarate  was  full  of  merriment,  completed  by 
the  noisy  and  warm  welcome  of  the  inhabitants  of  the  little 
town  entirely  devoted  to  up  to  date  industrial  enterprise. 

The  railway  then  took  back  everybody  to  Milan  leaving  a 
general  impression  that  the  visit  had  been  too  short. 


Friday,  29th  September  1905.  — Receytion  and  lunch  given 
at  the  Chateau  Sforzesco  by  the  Municipality  of  Milan. 


After  the  close  of  the  Congress,  the  Municipality  of  Milan 
offered  a lunch  to  the  members  and  to  the  authorities  in  the 
ancient  Chateau  Sforzesco,  recently  restored  under  the  artistic 
direction  of  Mr.  Luca  Beltrami,  senator  and  architect.  The 
halls,  containing  precious  artistic  and  archeological  collections 
were  soon  crowded  by  ladies  and  nearly  all  the  members  of 
the  Congress.  In  the  great  hall  of  statues  Mr.  Ettore  Ponti, 
senator  and  syndic  of  Milan,  ascended  on  a platform, surrounded 
by  the  assistant  mayors  and  the  authorities,  and  glass  in  hand 
drank  a toast  to  all  the  Members  of  the  Congress  and  to  the 
nations  they  represented  so  well.  At  the  end  of  the  toast  the 
Members  of  the  Congress  went  to  the  buffet  prepared  under  the 
arcades  of  the  Rochetta  Court,  in  which  the  municipal  band  was 
discoursing  sweet  music. 

The  Local  Commission  of  the  Congress  seized  this  opportunity 
with  pleasure  of  thanking  the  Municipality  of  Milan  for  the  part 
it  had  taken  in  the  Tenth  Navigation  Congress  and  for  all  the 
kindness  it  had  shown  to  the  Congress  members. 
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Saturday,  30th  September  1905 

1)  Kxciii*sion  to  l^ivia. 

A s|)cciaJ  coniHiittee  lorrriod  at  I'avia  offerGd  to  the  iriembers 
ol  tlio  Congress,  a visit  to  the  Grande  (Chartreuse  of  i^avia,  built 
l>y  Giovanni  Galeazzo  Vdsconti  about  14(XJ  ; then  to  visit  in  part 
the  navigation  canal  from  Milan  to  l^avia  and  particularly  its 
outlall  on  tlie  '^J’icino  ; and  also  to  take  a short  turn  in  the  old 
city  of  I^avia  famous  for  its  University,  its  old  towers  and  its 
ancient  churches.  — About  150  excursionists  took  their  places 
in  the  special  cars  of  the  Ticino  tramway,  which  took  them 
along  the  navigable  canal  from  Milan  to  Pavia,  to  Torre  del 
Mangano,  that  is  to  say  to  the  Certusa  station.  After  having 
visited  the  monument,  the  members  went  on  by  the  same  train 
to  Pavia  to  the  University  where  luncheon  was  served  in  the 
aula  magna  the  Municipality  being  hosts. 

Mr.  Zacconi,  syndic  of  Pavia,  Messrs.  Pavesi,  Lanzoni,  Sapi, 
Benini,  engineers.  General  Bigotti,  and  Messrs.  Tavernier  and 
Herman  drank  much  applauded  toasts.  Finally,  the  company 
went  to  the  covered  bridge  of  the  Ticino  and  embarked  in  two 
boats  as  well  as  in  some  craft  belonging  to  the  Club  des  Cano- 
tiers,  and  sailed  down  the  Ticino  as  far  as  the  mouth  of  the 
Milan  canal  where  the  boats  went  through  two  locks.  When 
back  in  town  the  excursionists  visited  St  Michael,  the  Cairoli 
monument  and  the  castle  of  Jean  Galeazzo  Visconti. 

Then  they  went  back  in  the  evening  to  Milan  by  special  tram- 
way cars.  The  Pavia  Local  Committee  deserves  the  sincere 
thanks  of  all  the  visitors  for  having  arranged  a pleasant  trip 
which  enabled  many  members  of  the  Congress  to  visit  the 
mouth  of  the  best  navigation  canal  of  the  province  of  Milan. 

2)  On  the  same  day,  Saturday,  a more  numerous  group  of 
members  of  the  Congress  went  to  Genoa,  Spezia  and  Naples  to 
visit  the  maritime  harbours  of  these  three  towns. 

The  Commission  in  charge  of  this  important  excursion  had  a 
certain  difficulty  in  executing  the  official  programme.  Only  one 
of  the  large  passenger  steamers  of  the  Italian  General  Naviga- 
tion C°  had  been  chartered  as  the  number  of  guests  was  to  be 
limited.  During  the  last  days  so  many  registered  in  such  an 
unexpected  proportion  that  in  order  to  satisfy  all  demands  the 
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Commission  improvised  a supplementary  service  and  chartered 
two  spare  steamers. 

On  30th  September  at  7 o’  clock  in  the  morning  the  excur- 
sionists started  from  Milan  by  special  train  for  Genoa  under  the 
direction  Mr.  Umberto  Gampanari,  barrister,  Prince  Emile  de 
Belgiojoso  d’Este,  D°  Giulio  Guaita,  directors  of  the  railway. 

At  the  Genoa  station  the  travellers  were  awaited  by  a delega- 
tion of  the  Municipality  including  the  assistant  mayors  Marquis 
da  Passano  and  Commendatore  Beppe  Groce,  by  a number  of 
Municipal  Councillors  and  by  a delegation  of  the  most  eminent 
representatives  of  Commerce  and  Industry. 

The  Congress  members  were  driven  to  their  respective  hotels 
in  carriages  sent  by  the  Municipality  for  the  purpose.  During 
their  short  stay  in  the  town  they  had  free  passes  on  the  tram- 
ways and  free  entrance  to  the  museums.  In  the  course  of  the 
afternoon  they  visited  the  port  works  by  invitation  from  the 
authorities. 

Refreshments  were  served  at  the  end  of  the  visit  in  the 
St-George  Palace  where  the  reception  rooms  had  been  decorated 
for  the  occasion. 

During  the  evening  the  Municipality  gave  an  official  recep- 
tion at  the  Town  Hall,  formerly  Tursi  Palace  ; those  who  took 
part  in  it  will  long  remember  the  gorgeousness  of  this  assembly. 

The  pro-syndic.  Marquis  da  Passano,  welcomed  the  guests 
and  gave  to  each  a valuable  souvenir,  the  fac-simile  of  three 
autograph  letters  by  Christopher  Columbus  which  are 
preciously  kept  in  the  Municipal  Archives. 

Mr.  Dufourny,  General  Secretary  of  the  Permanent  Associa- 
tion of  Navigation  Congresses,  returned  thanks  for  the  touching 
welcome  of  the  City  of  Genoa.  This  is  the  speech  of  the  emi- 
nent technical  expert  who  represents  so  well  the  great  Interna- 
tional Association  : — 


Presidents  and  Members  of  the  Mnnicipality  of  Genoa, 
Ladies,  Gentlemen  and  dear  Colleagues, 

On  our  arrival  at  Genoa  we  received  at  the  outset  an  amiable, 
sympathetic  and  cordial  welcome  for  which  we  are  touched 
and  grateful. 


We  expected  it  lor  the  courtesy  and  hosi>itality  of  the  city 
of  (uaioa  are  well  knowii  and  far  famed.  That  is  the  reason 
onr  Association  accef)ted  with  the  greatest  pleasure  the  amiable 
invitation  you  so  kindly  sent. 

We  all  of  us  were  anxious  to  see,  contemplate,  and  admire 
«<  (lenoa  the  Suf)erl)  »,  glorious,  famous,  illustrious  in  history, 
whose  origin  is  lost  in  the  dark  ages.  Genoa,  the  port  of  Ligu- 
ria, the  heroic  city  of  the  middle  ages,  the  land  of  painting  and 
the  arts,  the  land  of  commerce,  « the  Queen  of  the  Levant  »,  the 
birthplace  of  the  illustrious  Cokunbus  the  pre-eminently  mari- 
time city  since  thousands  of  years. 

It  was  almost  a duty  on  the  part  of  our  Association  to  visit 
your  town  and  harbour,  your  harbour  which  now  occupies  the 
very  first  place  in  the  world’s  maritime  commerce. 

We  knew  that  when  we  came  here  we  should  see  life,  energy 
and  initiative  in  full  swing,  we  knew  that  all  here  and  parti- 
cularly you  who  control  the  destinies  of  the  town  and  port,  you 
are  all  active,  enterprising,  daring,  that  you  have  no  other  care 
but  that  of  upholding  the  glory  and  wealth  of  the  City,  that  you 
crave  for  progress  and  extension,  that  you  always  look  ahead 
and  more  forward.  Under  the  sway  of  such  men,  the  port  of 
Genoa  cannot  but  continue  to  prosper  and  its  traffic  still  in- 
crease. That  is  our  wish  and  we  are  the  more  certain  of  seeing 
it  realised  that  in  all  directions  we  see  the  Alps  being  tunnelled, 
we  see  subterraneous  ways  bored  in  such  a daring  manner  that 
the  world  marvels  and  through  which,  like  torrents,  pour  the 
freights  of  Central  Europe  towards  Genoa  and  towards  central 
Europe  the  merchandise  of  the  Levant  by  the  port  of  Genoa. 

I am  certain,  Mr.  Syndic  and  members  of  the  Municipality 
of  Genoa, I am  certain  of  being  the  mouthpiece  of  all  my  friends, 
of  all  my  Colleagues  of  the  Association  after  the  admirable  Con- 
gress held  at  Milan  under  the  high  patronage  of  the  King 
of  Italy,  after  the  splendid  reception  that  you  have  given  us, 
I am  certain  of  being  their  interpreter  when  I -say  : Long  live 
Italy  ! Prosperity  to  the  port  of  Genoa  ! 

After  the  reception,  the  Congress  members  went  on  board  the 
three  boats  Smo,  Orione  and  Adria  in  order  to  weigh  anchor 
very  early  next  morning  for  Spezzia  to  visit  the  Royal  Naval 
Arsenal  of  the  town. 
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A glorious  sun  promised  a delightful  journey  along  the  lovely 
riviera  di  Levante  of  the  Gulf  of  Genoa  : Unfortunately  after 
a few  hours  navigation  the  sea  was  so  rough  that  the  pitching 
caused  much  discomfort  to  the  less  hardy  ones.  Landing  at 
Spezzia  would  not  have  been  so  easy  but  for  the  kind  arrange- 
ments of  the  officers  of  the  Royal  Navy  and  of  the  Local  Com- 
mittee of  Spezzia. 

The  travellers  were  received  on  landing  by  His  Excellency 
Mr.  Morin,  Commander  of  the  Department  and  by  Syndic 
Marquis  de  Nobili  with  whom  were  all  the  civil  and  military 
authorities. 

Mr.  Campanari  did  the  official  introductions  ; His  Excellency 
Admiral  Morin  welcomed  the  members  of  the  Congress  ; every- 
body then  went  to  the  Casino  Givico  where  refreshments  were 
served. 

Mr.  Dufourny  expressed  the  feelings  of  all  the  members  of  the 
Congress  in  the  following  speech  : 


Messieurs  Syndic,  Admiral  and  Authorities  of  Spezzia, 
Ladies,  Gentlemen  and  dear  Colleagues, 

I did  not  expect  to  have  the  honour  of  addressing  such  a 
numerous  assembly,  or  rather,  I did  not  expect  all  the  honours 
offered  to  the  members  of  the  Congress  by  the  inhabitants  of 
Spezzia. 

You  came  in  your  numbers  to  receive  us  on  landing,  you  con- 
ducted us  in  procession,  followed  by  an  immense  crowd,  to  this 
handsome  hall  so  brightly  decorated  and  ornamented  by  inter- 
national flags,  dear  to  our  hearts. 

Your  kindly  receive  us  with  the  most  charming  and  most 
flattering  compliments  of  welcome. 

How  I regret  that  I cannot  answer  in  such  eloquent  terms 
as  yours.  You  are  all  in  Italy  past  masters  in  the  art  of  speech 
and  we  are  only  engineers,  workers. 

Therefore  excuse  me  and  I shall  merely  say,  very  simply,  in 
the  name  of  the  members  of  the  Congress,  how  very  grateful  we 
are  for  the  delicate  attentions  we  receive,  for  the  trouble  we 
give,  for  the  kind  words  addressed  to  us,  and  for  the  truly  fra- 
ternal welcome  we  have  had  here. 
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\V<*  aro  louchcd  hy  your  fine  reception  and  also  by  the  excep- 
tional favour  granted  us  by  the  Naval  Engineering  Department, 
of  opening  to  us  the  Naval  Yards  of  Spezzia  noted  all  over  the 
world  for  its  technical  stafl  as  well  as  for  its  noble  construc- 
tions. 

We  shall  be  able  to  apj)reciate  and  judge  of  the  Italian  Navy 
which  an  intelligent  and  foreseeing  Government  increases  in 
power  daily  so  that  it  may  cof)e  with  modern  necessities  and 
the  defence  of  the  country. 

Our  best  wishes  for  the  greatness  of  Italy  and  its  fleet,  and 
from  our  hearts  we  cry  hurrah  ! for  the  City  of  Spezzia  and  for 
ourdearand  illustrious  colleagues  of  the  Italian  navy.  ( Ayplaus(\) 

After  the  reception  the  Arsenal  was  visited  ; the  Local  Com- 
mission made  it  as  pleasant  as  possible. 

But  the  sea  was  still  rough  ; some  of  the  travellers  preferred 
to  go  to  Naples  by  train.  The  others  went  on  board  the  Sirlo 
and  the  Orione  and  courageously  defied  Neptune’s  anger. 

-\t  Naples  the  travellers  by  sea  and  the  travellers  by  land  met 
again. 

The  weather  which  had  been  so  unfavourable  on  arrival  (a 
drenching  shower  of  drain  coming  over  Naples  and  hiding  its 
beautiful  blue  sky)  cleared  the  next  day  and  allowed  a visit  to 
the  port  works,  an  interesting  excursion  to  Pornpei'  in  truly 
Neapolitan  sunshine,  a visit  to  the  town,  the  gulf  and  the 
islands. 

Prince  Belgiojoso  in  the  name  of  the  Milan  Committee  offered 
a banquet  to  the  delegates  of  the  different  states  and  to  the 
authorities  of  the  town.  This  closing  banquet  during  which  the 
greatest  animation  prevailed  cemented  the  entente  cordiale  of 
all  the  guests.  Mr.  Dufourny  spoke  again  in  the  name  of  the 
Association  and  made  the  following  speech  : — 


Messieurs  Syndic  and  Members  of  the  Municipality  of  Naples, 
Ladies,  Gentlemen  and  dear  Colleagues, 

I wish  to  add  a few  more  words  to  the  eloquent  speeches  of 
my  eminent  colleagues  from  England,  Germany,  France  and 
Russia,  a few  words  in  the  name  of  the  Permanent  International 
Association  of  Navigation  Congresses  to  close  the  excursions  of 
the  Tenth  Congress  and  to  tell  of  its  success. 
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We  have  now  arrived  at  the  end  of  our  long  voyage  in  Italy. 
Each  of  us  will  soon  be  home  again  and  like  the  Magi  on  return- 
ing to  their  kingdoms  relating  on  their  way  all  the  wonderful 
things  they  had  seen  in  Judea,  so  shall  we  proclaim  all  the 
wonders  we  have  seen  in  Italy. 

We  shall  tell  with  what  pomp  and  circumstance  the  Tenth 
Congress  of  Navigation  was  held  at  Milan. 

We  shall  tell  how  the  King  and  Queen  of  Italy,  who  have 
been  admired  by  the  whole  world  during  the  events  in  Calabria, 
for  their  brave  and  chivalrous  spirit,  whose  kindness  of  heart 
and  munificence  are  only  equalled  by  their  simplicity,  kindness 
and  love  of  science  and  all  that  concerns  the  intellectual  and 
economic  development  of  their  country,  deigned  to  honour  by 
their  presence  the  opening  ceremony  of  the  Tenth  Congress. 

We  shall  tell  also  of  the  technical  and  scientific  knowledge  ; 
the  cordiality,  the  amiability  and  the  extreme  devotedness  of  all 
the  organisers  of  the  Milan  Congress. 

The  King’s  Ministers,  the  highest  functionaries,  the  Senators, 
the  Princes,  our  friends  and  colleagues  the  engineers,  all  the 
authorities  did  their  utmost  in  Italy  to  render  our  voyage  fruit- 
ful and  interesting. 

The  Magistrates  of  the  towns,  the  Representatives  of  the  Muni- 
cipalities of  Milan,  of  Genoa,  of  Spezzia,  invited  us  to  splendid 
receptions  for  which  we  again  wish  to  express  our  gratitude. 

Finally,  ladies  and  gentlemen,  to  overwhelm  us  with  atten- 
tions and  kindness,  to  offer  us  the  most  beautiful  the  most  grand 
and  the  most  enchanting  spectacle  in  the  world  before  our 
departure  it  is  Naples  the  incomparable,  Naples  the  most  beau- 
tiful, with  its  unique  gulf,  Naples  the  abode  of  Lucullus,  Augus- 
tus, and  Virgil,  Naples  which  we  see  in  high  festival,  radiant 
in  all  its  magnificence,  with  that  immense  lighthouse  which 
rumbles  and  shines  with  a thousand  lights  as  if  to  salute  our 
presence. 

Town  of  Naples,  Magistrates  of  Naples,  we  thank  you  for  your 
welcome.  We  have  seen  you,  beautiful  town  of  Naples,  and  we 
should  not  wish  to  die  now  so  that  we  might  preserve  an  eternal 
remembrance  of  your  beauty,  your  hospitality  and  your  kind 
reception. 

Beautiful  Italy,  we  have  admired  your  renovation,  progress, 
union,  strength,  power,  once  more  we  salute  you  and  in  the 
name  of  the  Permanent  International  Association  of  Navigation 


CoiiKi’t'SS,  as  we  arc  closin^^  the  Tenth  (Congress  and  its  excur- 
sions, I say  : l^ong  live  Italy  ! Long  live  the  town  of  Naples  ! 

Aflor  this  the  Congress  meinhers  took  leave  of  their  Italian 
colleagues  with  the  wish  to  soon  meet  again  at  the  Eleventh 
Congress  ! 


Sunday,  1st  October  1905.  — Trip  on  the  P6  and  to  Venise. 

About  two  hundred  members  of  the  Congress,  amongst  whom 
were  Mr.  Debeil.  one  of  the  ITesidents  of  the  Association, 
Messrs.  Piola-Daverio  and  Sanjust  di  Teulada  of  the  fx)cal 
Committee,  who  were  in  charge  of  the  excursion,  got  into  a 
special  train  at  six  o’clock  in  the  morning,  which  passing  by 
Bologna  was  to  take  them  to  Pontelagoscuro  near  Ferrara,  on 
the  P6. 

The  journey  by  train  was  accomplished  with  the  desired 
punctuality  ; at  Pontelagoscuro  two  steamers  adorned  with  flags 
were  waiting  for  the  passengers  who  received  on  embarking  a 
l)asket  of  provisions  for  breakfast. 

Animated  groups  were  soon  formed  on  the  steamers  which 
satrted  at  once  down  the  P6  assisted  by  the  current  of  the  tide, 
and  the  members  of  Congress  whilst  admiring  the  green  banks 
of  the  River  discussed  their  breakfast. 

A few  trading  vessels  loaded  with  merchandise  coming  up 
stream  were  met,  and  after  one  hour’s  navigation  Polesella  was 
reached  where  a second  train  carried  the  members  of  Congress 
to  Chioggia. 

This  picturesque  little  town  on  the  lagoon,  with  its  ancient 
buildings  of  the  time  of  the  Venetian  Republic,  its  little  canals, 
its  bridges  and  its  Ashing  boats  with  multicoloured  sails,  was 
entered  in  a very  lively  manner.  A flourish  of  trumpets  went 
in  front  of  the  travellers  and  accompanied  them  to  the  Town 
Hall  where  the  Mayor  in  a hearty,  improvised  speech,  welcomed 
them  in  the  name  of  the  town.  After  luncheon  served  in  the 
grand  saloon  of  the  Town  Hall,  all  the  company  went  to  the 
bridge  to  board  two  steamers  of  the  Lagoon  C®  in  waiting.  The 
members  of  Congress  being  in  haste  to  come  to  the  end  of 
their  journey  soon  crowded  on  them.  On  deck  they  found  a 
concert  and  a refreshment  buffet : after  a two  hours  pleasant 
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trip,  the  spires  of  Venice  appeared,  then  the  town  came  out 
suddenly  from  the  waters  of  the  lagoon  and  presented  itself  to  the 
travellers  in  all  the  magnificence  of  its  ancient  palaces  and 
churches,  gilded  by  the  setting  sun  which  made  the  bright  cupo- 
las of  the  old  basilica  of  San  Marco  glisten. 

When  the  members  of  the  Congress  set  foot  on  the  Riva  degli 
Schiavoni,  twilight  had  fallen  on  the  Queen  of  the  Adriatic  ; 
the  company  soon  dispersed  in  the  different  hotels  where  rooms 
had  already  been  booked  and  where  the  luggage  sent  direct  from 
Milan  had  arrived. 

The  next  day  the  members  of  the  Congress  visited  the  port, 
the  floating  dry  dock,  the  Maritima  (the  commercial  docks),  a 
cement  factory,  a large  mechanical  mill,  the  silos  for  wheat ; 
the  visit  terminated  at  the  Lido  where  luncheon  was  served 
under  the  auspices  of  the  Milan  Committee.  All  the  autho- 
rities of  Venice  took  part  in  the  luncheon  which  was  laid  for 
about  three  hundred  persons. 

At  dessert,  Mr.  Piola  and  Mr.  Rornanin  Jacur  for  the  Orga- 
nising Local  Committee,  made  speeches.  Mr.  Debeil  replied 
in  the  name  of  the  Association  in  the  following  toast  : — 


Mr.  Mayor  and  Members  of  the  Municivdlity , 

Ladies  and  Gentlemen, 

Since  their  arrival  in  this  wonderful  Italian  country,  the 
members  of  the  Congress  of  Navigation  have  been  the  recipients, 
everywhere,  of  delicate  attentions,  charming  and  cordial  recep- 
tions, and  the  days  pass  by  with  wonderful  rapidity  thanks  to 
the  excellent  and  judicious  arrangements  for  spending  the  time, 
serious  and  active  work  always  receiving  its  reward  the  next 
day  in  the  pleasure  of  a charming,  interesting  and  restful 
excursion.  Thus  after  the  final  sitting  of  the  Congress  the 
members  separated  into  two  groups.  Some  have  gone  south 
where  they  are  now  visiting  the  fine  port  of  Genoa  and  admiring 
the  artistic  riches  of  the  town,  and  then  they  will  go  to  Naples, 
the  queen  of  the  south,  to  conetmplate  its  splendour. 

Others  preferred  to  visit  the  Po,  that  fine  river  which  when 
its  improvement  and  canalisation  are  effected,  will  contribute 
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largely  lo  the  public  wealth,  and  will  bring  abundance  to  the 
northern  districts  of  Italy. 

Finally,  they  bring  their  excursion  to  an  end  by  saluting  and 
admiring  the  (pjeen  of  the  Adriatic,  the  beautiful  and  superb 
V'enice  with  its  glorious  historical  [)ast,  with  its  grand  and 
sumptuous  monuments,  Venice,  whose  arts  and  commerce  once 
upon  a time  threw  an  incom[)arable  radiance  over  the  whole 
world.  It  is  here  then,  in  Venice  itself,  that  we  are  greatly 
honoured  by  being  received  to-day  by  the  municipality  of  the 
nol)le  city.  As  President  of  the  l^ermanent  International  Asso- 
ciation of  Navigation  Congresses  1 salute  Mr.  iVIayor  Count 
Crimani  as  well  as  all  the  members  of  the  Municipality  of 
Venice,  and  express  our  feelings  of  deep  gratitude  and  our  warm 
and  enthusiastic  thanks  for  their  brillant  and  sympathetic  recep- 
tion, the  remembrance  of  which  will  never  fade  from  our  hearts. 

1 will  conclude,  ladies  and  gentlemen,  by  hoping  that  Italy 
and  all  the  nations  will  benefit  in  a large  measure  by  the 
work  of  our  Navigation  Congress,  that  by  a careful  study  of  all 
questions  relating  to  transportation  by  water  constitutes  the 
most  powerful  and  efficacious  factor  for  the  development  of 
relations  between  the  different  nations  and  consequently  for 
the  establishment  of  concord  and  universal  brotherhood. 

(Prolonged  applause.) 

After  luncheon,  the  Murazzi,  that  is  to  say,  the  ancient  de- 
fences of  the  shore  between  the  Adriatic  sea  and  the  lagoon 
were  visited,  then  the  Lido  harbour  and  the  little  town  of  Palles- 
trina,  where  the  ladies  were  able  to  admire  a collection  of  lace 
from  the  celebrated  manufactory  of  Mr.  Jesurum.  After  the 
visit  to  Pellestrina  they  returned  to  Venice.  The  third  day 
was  to  be  devoted  to  the  artistic  trip  offered  by  the  Municipality 
of  Venice.  The  glass  and  mosaic  manufactories  at  Murano  were 
visited  also  the  lace  manufactories  of  Burano  and  the  ancient 
basilica  of  Forcello  which  with  its  little  museum  called  forth 
the  admiration  of  the  visitors. 

In  the  evening  the  Municipality  of  Venice  gave  a reception  in 
its  splendid  palaces  on  the  Grand  canal  ; a classical  serenade 
was  arranged  for  the  visitors,  it  glittered  with  the  light  of 
its  many  lanterns  and  sent  the  notes  of  its  concerts  as  far  as  the 
Town  Hall  crowded  by  admirers.  Refreshments  were  served 
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and  all  the  members  of  the  Congress  left  the  reception  rooms 
of  the  Municipality  deligted  by  the  splendid  welcome  they  had 
received  in  the  ancient  city  of  the  Doges. 

On  the  fourth  day  the  members  of  Congress  separated.  It  was 
with  regret  that  they  saw  the  termination  of  this  memorable 
gathering  Which  has  inaugurated  a new  cycle  of  Navigation 
Congresses  under  the  high  patronage  of  the  International  Asso- 
ciation of  Brussels. 
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Adda.  — 155,  373. 

Administration  of  Seaports  (II.  Sec- 
tion, 3. Question).  — 296-303,  347. 
Adria  (ship).  — 380. 

Alblni.  — 260. 

Alexandria  (harbour).  — 293. 
Ancona.  — 285,  287,  290,  292,  294, 
295. 

Angulo  (de).  — 332,  338. 

Antwerp  (harbour).  — 155,  165. 

Ardisson.  — 276. 

Arenal.  — 309. 

Arno.  — 262. 

Audouin.  — 268. 
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Barcelona  (harbour).  — 330,  331, 
332. 

Batard.  — 334. 

Bela  de  Gonda.  — 146,  358. 
Belgioioso.  — 375,  379,  382. 
Beltrami.  — 377. 

Benini.  — 378. 

Berlingieri.  — 247,  303,  307,  309. 

Bernardini.  — 316. 

Bertini.  — 373. 

Bertolini.  — 375. 


Besson.  — 255. 

Bigotti.  — 220,  376,  378. 

Bilbao  (harbour).  — 324,  330,  331. 
Bizerta  (harbour).  — 323,  325,  326, 
327,  330,  336,  337,  338. 

Boileve.  — 219. 

Borromeo.  — 350,  375,  376. 
Bourgougnon.  — 255. 

Bovet  (de).  — 182,  187,  188,  218, 
244,  246,  248,  342. 

Breakwater  Agha,  328. 

— Bizerta,  323,  325,  326, 

327,  330,  336,  337, 

338.  — 

— Boulogne,  323,  324, 

334. 

— Cherbourg,  324. 

— Naples,  318,  323,  334. 

— Saint-Catheriiie,  318. 
Breakwaters.  — Conditions  affec- 
ting the  Force  of  Waves  and  the 
Construction  of  Breakwaters  to 
resist  them  (II.  Section,  4.  Ques- 
tion). — 316-339,  348,  349. 

Bruges  (harbour).  — 298,  301. 
Brune,  — 220. 

Brunei.  — 285. 

Bruno.  — 256,  273. 

Bubendey.  — 254. 

Burano  (lace  manufactory).  — 386. 


Campanari.  — 379,  381. 

(!}umlH  (.’ontr(5,  199,  208. 

- Cliarloroi,  207. 

Damiho-Odor,  188,  190,  204, 
208,  209,  210,  211,  221, 
222,  223. 

Dortmund,  195. 

— Kri(>,  1G4. 

— Kosso  doi  Navicolli,  38G. 

— Orando,  38G. 

— llliino-Wo.sor,  1G3. 

— Martosana,  219. 

— Navij^li  Lomhardi,  262. 

— Neva- Volga,  354. 

— Orleans,  1G3. 

— l^aderno,  372. 

— Panama,  164,  211. 

— Pavia,  376. 

— Saint-Louis,  262. 

— Vizzola,  374. 

— Villerosi,  376. 

Candiani.  — 145.  150,  152,  349, 
359,  363,  371. 

Cappuccio.  — 170. 

Captier.  — 172,  173,  341. 

Carels  (Freres).  — 294. 

Carissimo.  — 172. 

Carpi.  — 233,  242. 

Carrucha.  — 330,  331. 

Casana.  — 146,  167,  184,  219,  220, 
236,  349,  363. 

Cattolica.  — 260. 

Cette  (harbour).  — 163. 

Chakhowki.  — 255. 

Chamber  of  Commerce  of  Leghorn. 

— 275. 

Chamber  of  Commerce  of  Roanne. 

— 180. 

Chargueraud.  — 305,  306,  308,  309, 
311. 

Claldi.  — 256,  259,  260,  262,  263, 
267,  268,  273,  318. 

Cipolletti.  — 224,  227,  228,  232,  240, 
241,  242,  243. 

Civitavecchia  (harbour).  — 322. 


Coen-Cagli.  — 318,  321,  325,  333, 
338,  363. 

Colombo.  — 145,  150,  152,  162,  166, 
169,  170,  184,  249,  278,  345,  349, 
350,  356,  358,  363,  371. 

Colson.  — 178,  179,  180,  182,  183. 
Communications  : 

I.  Section  (Inland  Navigation). 
Dredging  in  increasing  the  Depth 

of  Water  of  Rivers.  — 247,  248. 
Mortgaging  of  inland  Shipping.  — 

247. 

Tracdiion  (electrical)  of  Vessels.  — 

248,  249. 

II.  Section  (Ocean  Navigation). 
Dimensions  of  Steamers  and  Sailing 

Vessels.  — 283,  284,  285. 
Ferry-boats.  — 310,  311. 

Fuel  (liquid)  for  Purposes  of  Navi- 
gation. — 285-295. 

Responsibility  of  Ship  Owners.  — 
303-311. 

Como  (lake).  — 372. 

Competition  (International)  of 
Vienna.  — 208,  214-217,  221,  222, 
342,  343. 

Conclusions  adopted  by  the  Con- 
gress : 

II.  Section  (Inland  Navigation). 

1.  Question.  — 183,  341. 

2.  Question.  — 236,  243,  343,  344. 

3.  Question.  — 193,  194,  210,  213, 

• 217,  218,  220-224,  342,  343. 

4.  Question.  — 243,  244,  344. 

I.  Section  (Ocean  Navigation). 

1.  Question.  — 256-259,  276,  312- 
316,  344-346. 

2.  Question.  — 279,  280,  283,  346, 
347. 

3.  Question.  — 296,  297,  303,  347. 

4.  Question.  — 321,  322,  323,  338, 
339,  348,  349. 

Cornaglia.  — 272,  315,  318,  319. 
Corsini  (harbour).  — 272. 

Corthell.  — 254,  263,  267,  270,  272, 
276,  283,  312,  314,  348. 

Costa  Comaca.  — 254. 


— 


Cozza.  — 251. 

Crespi.  — 372,  373. 

Croce.  — 379. 

Crotti.  — 172. 

Crugnola.  — 185,  194,  198,  200,  203, 
204,  220,  221,  223,  224,  247,  342, 
363. 

Cuenot.  — 168. 
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Dam  with  automatic  decantation. 

— 269. 

Danube.  — 164,  190,  199,  209,  210, 
230,  263,  264. 

Debeil.  — 145,  149,  340,  349,  350, 
363,  369,  376,  384,  385. 
Deforestation  and  Drying  up  of 
Marshes  (I.  Section,  2.  Question). 

— 224-236,  239-243,  343,  344. 
Deking-Dura.  — 168,  171,  236. 
Della  Porta.  — 340,  369. 

Diesel  (petroleum  motor).  — 289, 
291,  294. 

Dimensions  (rapid  Increase  in  the) 
of  Steamers  and  Sailing  Vessels. 
Draught  of  Water  of  these.  Effect 
of  the  Increase  on  the  Harbours, 
Canals  and  Approaches  (II.  Sec- 
tion, 1.  Communication).  — 283, 
284,  285. 

Dnieper.  — 239,  255. 

Dover  (harbour).  — 163,  324. 
Dredging  on  Increasing  the  Depth 
of  Water  of  Rivers  (I.  Section, 
5.  Communication).  — 247,  248. 
Duca  di  Genova.  — 150,  356,  359. 
Dufourny.  — 146,  151,  325,  341, 
363,  379,  381,  382. 

Dwina  (Western).  — 240. 

Dyce  Cay.  — 320,  328. 
Dynamometer.  — 320. 
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Eads.  — 211. 

Edison  Co.  — 350,  372,  373. 
Elbe.  — 178. 


Emden.  — 299. 

Emy.  — 318. 

Farago.  — 168. 

Fargue.  — 267. 

Ferry-boats  (II.  Section,  3.  Com- 
munication). — 310,  311. 

Fiat.  — 288. 

Francia  (ship.  — 375,  376. 

Franzius.  — 267. 

Fries.  — 301,  307. 

Frola.  — 247. 

Froude.  — 282. 

Fuels  (liquid)  for  purposes  of  navi- 
gation (II.  Section,  5.  Communi- 
cation). — 285-295. 

Fumanti.  — 243. 


Caillard.  — 320. 

Garden-Party.  — 274. 

Geestemunde  (harbour).  — 299. 

Cenard.  — 195,  198,  221,  342. 

Genoa  (harbour).  — 155,  156,  164, 

172,  253,  302,  328,  378,  379,  380. 
Gerard.  — 244. 

Gerdau.  — 194,  342. 

Germelmann.  — 256,  264,  272,  274,  * 

276,  312,  314,  345,  348. 

Ghercevanof.  — 236,  239,  241,  352. 
Giuliani.  — 146,  251,  277,  340,  349, 

363. 

Givors  (harbour).  — 176. 

Great-Eastern.  — 285. 

Grenier.  — 308. 

Grimani  (Count).  — 386. 

Guaita.  — 375,  379. 

Cuerard.  — 267. 

Guinard.  — 254 
Gullini.  — 297. 

Havel.  — 163. 

Hermann.  — 189,  190,  197,  202, 

222,  242,  378. 


— — 


Hodges.  — 1G7,  357. 

Hoerschelmann.  — 287. 

Holle.  — 145,  340,  345,  351. 

Hospotzky.  — 254. 

1 

Improvomont  of  watorways  and 
harbours. 

— Austria.  — 155,  163,  164. 

— H('l^rii,m.  — 155.  164. 

— Franco.  — 155,  163,  164, 

165,  176. 

— Germany.  — 155,  163,  164, 

181. 

— Great  Britain.  — 164. 

— Hungary.  — 164. 

— Italy.  — 155,  156,  157,  158, 

159,  160,  161,  164,  165, 

252,  253,  360. 

— Netherlands.  — 155. 

— Bnssia.  — 165,  354,  355. 

— United  States  A.  — 164, 

165. 

Inglese.  — 146,  251,  296,  302,  315, 
321,  340,  344,  349,  363. 

Institut  of  Agriculture.  — 226, 
227,  236,  240,  242. 

4 Itchyo.  — 146,  341. 


,J 

Jeisurum  (manufactory).  — 386. 
Joly  (de).  — 146,  299,  303,  323,  327, 
328,  333,  334,  336,  338,  341. 
Jongh  (de).  — 254. 

Jorini.  — 283. 

K 

Kachichi.  — 254. 

Keller.  — 227,  233,  236,  241,  243. 
Kennessay  (de).  — 255. 

King  of  Italy.  — 145,  147,  14*9,  150, 
152,  153,  157,  161,  162,  351,  358, 
360,  365,  371,  380.  383. 


KIsker.  — 247. 
Krause.  — 167. 
Kuhn.  — 146,  341. 


T> 

Lafosse.  — 236,  241,  243. 

Lambin.  — 168. 

Lanzonl.  — 378 

Lariano  Co.  — 372. 

Laroche.  — 267,  316. 

Lauda.  — 230,  234,  236. 

Lefebvre.  — 196,  202. 

Leghorn  (harbour).  — 260,  262^ 

322. 

Lelavski  — 237. 

Lelong.  — 280. 

Levy.  — 167,  171,  183,  184,  212, 
216,  220,  221,  223,  243,  245,  341, 
342. 

Libau  (harbour).  — 355. 

Lido  (harbour).  — 272,  275,  286, 
384,  385,  386. 

Lift  Anderton.  — 199,  200,  201. 

— Fontinettes.  — 199,  200. 

— Foxton.  — 208. 

— Henrichenburg.  — 195,  196, 

197,  200,  201,  208. 

— Kirfield.  — 199. 

— La  Louviere.  — 199,  200,  208. 
— Peterhoro.  — 199,  201,  209. 

— Clarke.  — 196. 

— Hasburg.  — 208. 

Lipine.  — 167. 

Liverpool  (harbour).  — 299. 

Lock  at  Gouda.  — 205. 

— • in  Lombardia.  — 165. 

— of  the  canalized  Moldau.  — 

207. 

— of  the  canal  of  Pavia.  — 376, 

378. 

Lo  Catto.  — 251,  315,  316,  317,  321, 

323,  324,  325,  327,  330,  363. 
Loire.  — 164,  269. 

j Lombarda  (Vizzola)  Co.  — 350. 

Lombardini.  — 236. 

Lopez.  — 356. 

Lubin.  — 226. 


— 393 


Luiggi.  — 272,  273,  276,  312,  314, 
315,  317,  318,  348. 


Maganzini.  — 145,  150,  171,  340, 
349,  363. 

Maggiore  (lake).  — 374,  375,  376. 

Magnaghi.  — 260. 

Mailliet.  — 167. 

Malamocco  (harbour).  — 272. 

Marchese.  — 278. 

Marseille  (harbour).  — 163,  175, 
176,  177,  325. 

Marzola.  — 187. 

Mas  (de).  — 203. 

Matthews.  — 325. 

Maximoff.  — 172,  173,  174. 

Mayor  of  the  City  of  Milan.  — 146, 
147,  166,  350,  364,  369,  371,  377, 

Mazza.  — 296,  302,  363. 

Medici.  — 375. 

Mendes  Guerreiro.  — 168,  221,  223, 
245,  342. 

Mengin.  — 254,  255,  259,  266,  267, 
276,  302,  310,  312,  314,  348. 

Merczyng.—  168,  178,  244,  245,  246. 

Migliardi.  — 244. 

Minister  of  Foreign  Affairs.  — 145, 
150,  358. 

Minister  of  Public  Works.  — 145, 
146,  150,  157,  160,  166,  249,  358, 
359,  362. 

Mississippi.  — 263,  264,  268,  269, 
270,  271. 

Moldau.  — 164. 

Montu.  — 247. 

Morin.  — 381. 

Morlot  (de).  — 168,  236,  241,  242, 
243. 

Mortgaging  of  Inland  Shipping  (I. 
Section,  3.  Communication).  — 
247. 

Moschini.  — 172,  174,  181,  183. 

Mouths  of  rivers  discharging  into 
tideless  Seas  (II.  Section,  1.  Ques- 
tion). — 255-276,  312-316,  344, 
345,  346. 


Muller.  — 345. 

Murano  (mosaic  manufactory).  — 
386. 

IV 

Naples.  — 328,  334,  382,  383. 
Narragansett  (petroleum  vessel). 

— 287. 

Marten.  — 280,  291. 

Neisse.  — 163. 

Nelemacy.  — 168. 

Nelemans.  — 223,  342. 

Nobel.  — 295. 

Nobili  (de).  — 381. 

Nyssens-Hart.  — 254,  255,  274,  276,  ' 
283,  297,  301,  302,  312,  314,  325, 
336,  338,  348. 


O 

Oder.  — 163,  190,  199,  209,  210, 
230. 

Odessa  (harbour).  — 355. 

Oran  (harbour).  — 326. 

Orione  (ship).  — 380,  382. 

Orlando  Paolo. — 262,  274,  275,  312, 
314,  348. 

Orlando  Salvatore.  — 292. 
Otterstrom.  — 254. 


F 

Paderno  (excursion).  — 372,  373. 
Parente  (de).  — 233 
Parodi.  — 333. 

Passano  (Marquis  da).  — 379. 

Pass’  (South).  — 263,  268,  269, 
270,  271. 

— (Sulina).  — 263. 

Pa  vest.  — 378. 

Pavia  (excursion).  — 378. 

Pecoraro.  — 281. 

Peslin.  — 214. 

Piens.  — 325. 

Plola  Daverio.  — 146,  150,  340, 
349,  364,  384,  385. 


— :m 


I’o.  — 1.54,  155,  1.5G,  1.59,  109,  171, 
17.5,  247,  248,  500,  384. 

Polrel.  — 200. 

I’omixii  (oxoursioii).  — 382. 

Pont!.  — 227,  2.32,  .304,  377. 

Porro.  — 2.38, 

Ports  Aloxundria.  — 210,  293. 

— Antwerp.  — 1.55,  105. 

— Barcelona.  — 3.30,  .3.31,  .3.32. 
— Bilbao.  — 324,  .330,  .331. 

— Bizcrta.  — .32.3,  .325,  .320,  .327, 
.3.30,  .3.30,  .337,  .338. 

— Bruges.  — 298,  ,301. 

— Cette.  — 103,  .330. 

— • Civitaveccliia.  — .322. 

— Corsini  (Ravenna).  — 272. 

— Dover.  — 103,  324. 

— Emden.  — 299. 

— Genoa.  — 1.55,  150,  104,  172, 
253,  302,  328,  .378,  379,  380. 
— Givors.  — 170. 

— Leghorn.  — 200,  202,  322. 

— Libau.  — 355. 

— Lido.  — 272,  275,  280,  384, 
.385,  380. 

— Liverpool.  — 299. 

— Malamocco  (Venice).  — 272. 
— Marseille.  — 155,  103,  175, 
170,  177,  325. 

— Naples.  — 328,  334,  382,  383. 
— Odessa.  — 355. 

— Oran.  — 320. 

— Ravenna.  — 148,  272. 

— St^Jean-de-Luz.  — 324. 

— St-Petersburg.  — 355. 

— Wich.  — 329. 

— Zeebrugge.  — 164,  298,  301, 
325,  330,  336,  337,  338. 
Pozzi.  — 340,  362,  369. 

President  of  the  Chamber.  — 145. 
President  of  the  Senate.  — 145. 
Propulsion  of  Vessels  (II.  Section, 
2.  Question).  — 279-285,  346, 
347. 

Pruessmann.  — 189,  190,  193,  197, 
202,  222,  342. 

Puig  y Vais.  — 220. 


Queen  of  Italy.  — 145,  147,  149, 
152,  155,  102,  351,  358,  383. 
Quinette  de  Rochemont.  — 145,  162, 
109,  340,  351,  309. 

Railway  for  vessels.  — 211. 

Rava.  — 184,  278. 

Ravenna  (harbour).  — 148,  272. 
Raymond.  — 145,  340. 

Rehlen.  — 108. 

Responsibility  of  Ship  Owners  in 
regard  to  private  Parties  or  pu- 
blic Administrations  (II.  Section, 
5.  Communication).  — 303-311. 
Rhine.  — 103,  164,  178. 

Rhone.  — 163,  177,  178,  179,  262. 
Ricotti.  — 146,  340,  349. 

Rio  Grande  do  Sul.  — 270,  271. 
Roldau.  — 255. 

Romanin  Jacur.  — 146,  169,  220, 
237,  341,  349,  363,  385. 

Rosen.  — 345. 

Rosing.  — 255,  307. 

Rota.  — 145,  281,  282,  340,  363. 
Roundo.  — 294. 

Royers.  — 300,  301. 

Rusca.  — 168. 

S 

Saint- Jean  de  Luz  (harbour).  — 
324. 

Saint-Petersburg  (harbour).  — 355. 
Sanctis  (de).  — 247. 

Sanford.  — 146,  341. 

Sanjust  di  Teulada.  — 146,  150,  275, 

341,  349,  353,  356,  363,  384. 

Sapi.  — 378. 

Sassi.  — 247,  363. 

Schonbach.  — 217,  342. 

Scheldt.  — 165. 

Schromm.  — 145,  218,  220,  221,  340, 

342,  350. 

Scotti.  — 377. 

Seine.  — 179,  275. 

Silos  at  Venice.  — 385. 


Sirio  (ship).  — 380,  382. 

Smrcek.  — 190,  191,  205,  342. 

Soliani.  — 263,  279,  280,  281,  284, 
285,  290,  291,  292,  293,  294. 

Sormani.  — 232,  233,  234. 

Spezia  (excursion).  — 378,  381,  382. 

Spree.  — 163. 

Steinecker.  — 168. 

Surmounting  great  Differences  of 
Level  between  the  Reaches  of  Ca- 
nals (I.  Section,  3.  Question).  — 
185-224,  342,  343. 

Symons.  — 199,  255. 

Sympher.  — 146,  181,  183,  246,  248, 
250,  341 

T 

Tavernier.  — 172,  173,  175,  178, 
179,  180,  181,  343,  370. 

Taxes.  — 179,  180. 

Tchekhovitch.  — 254,  256. 

Tessin.  — 155,  378,  379. 

Tiber.  — 262. 

Tideless  sea.  — 270. 

Timonoff  (de).  ~ 145,  237,  256, 
257,  259,  266,  271,  274,  276,  312, 
314,  340,  348,  354,  370. 

Tornani.  — 248. 

Torri.  — 145,  340,  363. 

Traction  (electrical)  of  Boats.  — 
248,  249. 

Transports  (mixed),  that  is  by  Rail- 
ways and  Waterways  (I.  Section. 
1.  Question).  — 169-185,  341. 

Trezzo  (excursion).  — 272,  273. 

Troost.  — 254,  267. 

Turazza.  — 255,  263,  264,  266,  268, 
273,  274,  276,  312,  314,  348. 

TJ 

Uzielli.  — 228,  234,  242,  260,  262. 

V 

Valdes  y Hamaran.  — 255,  316,  330, 
355. 

Valentini.  — 237,  239,  241,  243, 
246,  343,  344,  363. 


Van  der  Schueren.  — 255. 

Van  der  Sleyden.  — 145,  340,  353. 

Vandervin.  — 267. 

Van  Panhuys.  — 204,  208,  242. 

Venice.  — 272,  273,  360,  384,  385, 
387. 

Verbano  (ship).  — 375,  376. 

Verdinois.  — 284. 

Verneaux.  — 305,  306. 

Vernon-Harcourt.  — 189,  195,  211, 
218,  254,  263,  267,  276,  299,  312, 
314,  317,  320,  325,  329,  334,  339, 
342,  348,  352. 

Verspreeuwen.  — 310. 

Vessels  (shallow-draught)  (I.  Sec- 
tion, 4.  Question).  — 243,  244, 
344. 

Vetillart.  — 283. 

Vistula.  — 265. 

Vito  (de).  — 310,  311. 

Vitta.  — 183. 

Vizzola  (excursion).  — 376. 

Volga.  — 164,  239,  354. 

von  Budde.  — 218,  278. 

von  Doemming.  — 254,  255,  266, 
299. 

von  Sandick.  — 291. 


W 

Wartmann.  — 146,  235. 
V/atson.  — 168. 

Weser.  — 163. 

Whinery.  — 172. 

AVick  (harbour).  — 329. 
Wilhelm.  — 187. 
Willgerodt.  — 167. 
WolfschUtz.  — 208. 


Z 

Zacconi.  — 378. 

Zeebrugge  (harbour).  — 164,  298, 
301,  325,  330,  336,  337,  338. 
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